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(57)Abstract: 

PROBLEM TO BE SOLVED: To select the optimum 
detecting condition with the measurement 
reproducibility of a sensor taken into consideration. 
SOLUTION: This is a method for aligning each of a 
plurality of processing regions (ES) arranged on a 
substrate (W) with a specified reference position in a 
stationary coordinate system for specifying a 
movement position of the substrate. This method 
includes a first process (S102) wherein a specific 
mark (alignment mark My) formed on the substrate is 
detected several times under each of different 
detecting conditions, a second process (S104, SI 07) 
wherein, based on the detection results obtained from 
the first process, a variation (a or 3a) of each 
detection result is detected under each detecting condition, and a third process (S1 10, 
S1 12) wherein the variations of each detection result obtained under each detecting 
condition are compared with each other to automatically select a detecting condition which 
has the least variation from among many detecting conditions. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by t:be use o£ this translation* 
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CLAIMS 



[Claim(s)] 

[Claim 1] Each of two or more processing fields arranged on the substrate based on the array 
information on a design The 1st process which carries out multiple-times detection of the specific 
mark which is the alignment approach which carries out alignment to the predetermined criteria 
location in the rest firame which specifies the migration location of this substrate, and was formed on 
said substrate for two or more detection conditions of every different, respectively, The 2nd process 
which searches for dispersion in this detection result for every detection conditions based on two or 
more detection results obtained at said 1 st process. The alignment approach characterized by 
comparing said dispersion for every detection conditions obtained at said 2nd process, and having 
the 3rd process which chooses the small detection conditions of a dispersion degree automatically 
most out of said two or more detection conditions. 

[Claim 2] The alignment approach according to claim 1 which is characterized by computing the 
standard deviation of two or more of said detection results for said every detection conditions at said 
2nd process, and is characterized by said standard deviation choosing the minimiim detection 
conditions at said 3rd process. 

[Claim 3] Said two or more detection conditions are the alignment approach according to claim 1 or 
2 characterized by including two or more signal-processing conditions at the time of processing the 
detecting signal corresponding to said specific mark. 

[Claim 4] Said two or more detection conditions are the alignment approach given in any 1 term of 
claim 1 characterized by including two or more sensors which are used for detection of said specific 
mark, and by which detection principles differ, respectively thru/or claim 3. 
[Claim 5] Said two or more detection conditions are the alignment approach according to claim 3 
characterized by choosing the optimal sensor firom said two or more sensors based on said dispersion 
degree after choosing the optimal signal-processing conditions for said every sensor at said 3rd 
process based on said dispersion degree called for for said every signal-processing conditions 
including two or more sensors which are used for detection of said specific mark, and by which 
detection principles differ, respectively. 

[Claim 6] The alignment approach given in any 1 term of claim 1 characterized by measuring the 
positional information in said rest fi-ame of two or more of said processing fields under said selected 
detection conditions, and determining each final positional information of two or more of said 
processing fields in said rest fi-ame based on the this measured positional information thru/or claim 5. 

[Claim 7] The 1 st mode which makes said measured positional information said final positional 
information. The 2nd mode which makes positional information acquired by carrying out statistics 
processing of said measured positional information said final positional information. Any one of the 
3rd modes which make positional information acquired by carrying out positional information 
weighting and carrying out statistics processing of said this measured positional information by 
which weighting was carried out said final positional information The alignment approach according 
to claim 6 characterized by choosing based on the error information between the array information 
on said design, and said measured positional information, and determining said final positional 
information according to said selected mode. 

[Claim 8] The alignment approach given in 7 of the claim characterized by choosing said 2nd mode 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 9/28/2006 



JP,2000- 173921, A [CLAIMS] 



Page 2 of 2 



if the sense and magnitude per unit length of variation of the adjacent processing field of said two or 
more processing fields are almost equal. [ of said error information ] 

[Claim 9] The alignment approach according to claim 8 characterized by choosing said mode, 
choosing said 1 st mode if the standard deviation of said variation is over the predetermined value, 
and choosing the 3rd mode based on the standard deviation of the variation of said variation of said 
error information on said adjacent processing field of said two or more processing fields if it 
becomes said below predetermined value. 

[Claim 10] The exposure approach characterized by including the process which imprints said 
predetermined pattem on said substrate by which alignment was carried out relatively [ pattern / 
predetermined ] to any 1 term of claim 1 thru/or claim 9 by the alignment approach of a publication. 
[Claim 11] The device manufacture approach characterized by including the process which exposes 
said substrate by said predetermined pattem using the exposure approach according to claim 1 0. 
[Claim 1 2] The device characterized by being manufactured by the device manufacture approach 
according to claim 1 1 . 

[Claim 13] Each of two or more processing fields arranged on the substrate based on the array 
information on a design The detection means which carries out multiple-times detection of the 
specific mark which is alignment equipment which carries out alignment to the predetermined 
criteria location in the rest fi-ame which specifies the migration location of this substrate, and was 
formed on said substrate for two or more detection conditions of every different, respectively, A 
calculation means to compute the standard deviation of this detection result for every detection 
conditions based on two or more detection results obtained by said detection means. Alignment 
equipment characterized by comparing said said standard deviation for every computed detection 
conditions, and having a selection means by which said standard deviation chooses the minimum 
detection conditions, out of said two or more detection conditions. 

[Claim 14] Said two or more detection conditions are alignment equipment according to claim 13 
characterized by including two or more signal-processing conditions at the time of processing the 
detecting signal corresponding to said specific mark. 

[Claim 15] Said selection means is alignment equipment according to claim 13 or 14 characterized 
by choosing any one from said two or more sensors including two or more sensors by which, as for 
said detection means, detection principles differ, respectively. 

[Claim 1 6] The aligner characterized by imprinting said predetermined pattem on said substrate by 
which has alignment equipment of a publication in any 1 term of claim 13 thru/or claim 15, and 
alignment was carried out relatively [ pattem / predetermined ] to it with s£iid alignment equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable alignment approach for the aligner 
especially used at a semiconductor device or the lithography process of liquid crystal display 
component manufacture about the approach of carrying out alignment of each of two or more 
processing fields (a shot field, chip pattern) arranged on the substrate to a predetermined criteria 
location. 
[0002] 

[Description of the Prior Art] In recent years, in aligners, such as a step-and-repeat method, a step, 
and a scanning method, a wafer prober, or laser repair equipment, it is necessary to carry out 
alignment (alignment) of each of two or more chip pattern spaces (shot field) arranged on the 
substrate to a precision extremely to the predetermined reference point in the rest fi-ame which 
specifies the migration location of a substrate (for example, point of various equipments processing 
[ processing ]). Always highly precise and maintaining to stability are expected the alignment 
(alignment) precision so that it may face carrying out alignment of the substrate to the exposure 
location of the pattem formed [ especially ] in the mask or the reticle (a reticle is called hereafter) 
with the aligner and the fall of the yield by generating of the defective in the chip of a manufacture 
phase may be prevented. 

[0003] Usually, although superposition exposure of the circuit pattem (reticle pattem) of ten or more 
layers is carried out on a wafer at a lithography process, when tiie alignment (superposition) 
precision between each class is bad, un-arranging may arise in the property on a circuit. That is, a 
chip does not satisfy an expected property, but in being the worst, the chip serves as a defective, and 
the yield may be reduced. So, at an exposxire process, the mark for alignment is beforehand attached 
to each of two or more shot fields on a wafer, and the mark location (coordinate value) is detected on 
the basis of the reticle pattem which should carry out superposition exposure. After an appropriate 
time, wafer alignment which carries out alignment (positioning) of the one shot field on a wafer to a 
reticle pattem based on this mark positional information is performed. 

[0004] It divides roughly into wafer alignment, there are two methods, and one is a die Bayh die 
(D/D) alignment method which detects the alignment mark for every shot field on a wafer, and 
performs alignment. Another is detecting the alignment mark of only some shot fields on a wafer, 
and searching for the regularity of a shot array, and is a global alignment method which carries out 
alignment of each shot field. Now, in the device production line, the global alignment method is 
mainly used fi-om balance with a throughput. The en HANSUDO global alignment (EGA) method 
which specifies the regularity of the shot array on a wafer as a precision with a statistical method is 
in use as indicated [ especially ] by the Provisional-Publication-No. 61 -No. 44429 official report, the 
Provisional-Publication-No. 62-No. 84516 official report, the Provisional-Publication-No. 62-No. 
291 133 official report, etc. by current, for example. 

[0005] Plurality beforehand chosen as a specific shot field in one wafer with the EGA method (three 
or more pieces are required) Usually, after measuring the coordinate location of only about 10-15 
shot fields and computing the coordinate location (shot array) of all the shot fields on a wafer using 
statistics data processing (least square method etc.) from these measurement values. According to 
this computed shot array, stepping of the wafer stage is carried out uniquely. Measurement time 
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amount is short, and ends and this EGA method has the advantage in which the equalization 
effectiveness is expectable to a random measurement error. 

[0006] Here, the statistics art currently performed by the EGA method is described briefly, now, the 
array coordinate on the design of the specific shot field (sample shot) of m (m>=3 integer) individual 
on a wafer — ** (npCn, Yn) = 1 , 2, m) — carrying out — the gap (delta Xn, delta Yn) from the 
array coordinate on a design — a linear model, [0007], [ i.e., ] 
[Equation 1 ] 



[0008] It assxmies. Furthermore, when each actual array coordinate (measurement value) of m 
sample shots is set to (deltaxn and deltayn), the sum of squares E of the remainder when applying 
this model is expressed with a degree type. 
[0009] 
[Equation 2] 

[0010] Then, what is necessary is just to ask for the parameters a, b, c, d, e, and f which make this 
formula min. By the EGA method, the array coordinate of all the shot fields on a wafer will be 
computed based on parameter a-f computed like the above, and the array coordinate on a design. 
[001 1] As mentioned above, if treatment is required and is put in another way by the EGA method as 
that whose shot array error on a wafer is linearity, an EGA operation will be linearity primary 
approximation. For this reason, the problem ttiat it could not respond was in the local array error 
fluctuation on a wafer, i.e., a nonlinear factor. Then, even if the applicant for this patent was a wafer 
with which a local array error (nonlinear distortion) exists, he applied all the shot fields for the 
alignment approach in which alignment is possible to highly precise and a high speed as Japanese 
Patent Application No. No. 297121 [ four to ] to the predetermined criteria location. Hereafter, this 
alignment approach that is not well-known is explained. 

[0012] Now, its attention is paid to a thing with the array error "almost equal, even if it is a substrate 
with a regular nonlinear distortion" in the partial field on the substrate concerned. [ the 1 st alignment 
approach is effective to "a regular nonlinear distortion", and ] Then, the 1st alignment approach (Wl- 
EGA method) is based on an EGA method. As shown in drawing 4 , when the coordinate location of 
the i-th shot field ESi on Wafer W is determined. The field ESi concerned, m sample shots ( drawing 
4 m= 9) SA 1 - SA9 It is characterized by giving weighting Win to each of the coordinate location of 
nine sample shots according to the distance LK1-LK9 between each. So, by the Wl-EGA method, 
after detecting 2 sets of the alignment marks (Mxl, Myl) for every sample shot, a degree type 
(formula 3) estimates the sum of squares Ei of the remainder like the above-mentioned fomiula 2, 
and operation parameter a-f is determined that a degree type will serve as min. In addition, although 
the number and location of a sample shot which are used for every shot field here are the same, 
though natural, since the distance to each sample shot differs for every shot field, the weighting Win 
given to the coordinate location changes for every shot field. For this reason, the coordinate location 
of all shot fields is determined by computing that coordinate location by determining operation 
parameter a-f for every shot field. 
[0013] 
[Equation 3] 

[0014] Here, by the Wl-EGA method, the weighting Win to the coordinate location of each sample 
shot is changed for every shot field on Wafer W. For this reason, weighting Win is expressed like a 
degree type as a function of the distance Lkn of the i-th shot field ESi and the n-th sample shot SAn. 
However, S is a parameter for changing the degree of weighting. 




[0015] 
[Equation 4] 
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[0016] In addition, the weighting Win which gives a santiple shot with the shorter distance Lkn to the 
i-th shot field ESi to the alignment data (coordinate location) becomes large so that clearly from a 
formula 4. 

[0017] Moreover, in a formula 4, when the value of Parameter S is sufBciently large, the result of 
statistics data processing becomes almost equal to the result obtained by the conventional EGA 
method. If all the shot fields that should be exposed on a wafer are made into a sample shot on the 
other hand and the value of Parameter S is fully brought close to zero, it will become almost equal to 
the result obtained by D / D method. That is, by the Wl-EGA method, the middle effectiveness of an 
EGA method, and a D / D method can be acquired by setting Parameter S as a suitable value. For 
example, to a wafer with a big nonlinear component, effectiveness (alignment precision) almost 
equivalent to D / D method can be acquired by setting up the value of Parameter S small. That is, it 
becomes possible to remove the alignment error by the nonlinear component good in a Wl-EGA 
method. Moreover, when the measurement repeatability of an alignment sensor is bad, effectiveness 
almost equivalent to an EGA method can be acquired by setting up the value of Parameter S greatly, 
and it becomes possible to reduce an alignment error according to the equalization effectiveness. 
[0018] From the above thing, the effectiveness is changeable from an EGA method to D / D method 
by changing the value of Parameter S suitably with a Wl-EGA method. Therefore, as opposed to 
various Rhea, alignment is made to change flexibly according to the quality of the measurement 
repeatability of the descriptions (for example, size, regularity, etc.) of a nonlinear component, a step 
pitch, and an alignment sensor etc., and it becomes possible to perform alignment on the optimal 
conditions to each REIA. 

[0019] Next, the 2nd alignment approach is an effective thing thing to "a nonlinear distortion regular 
and especially symmetrical with a point", and its attention is paid to a thing with a distance "almost 
equal [ the magnitude of the array error in an equal location ] on the substrate concerned even if it is 
a substrate with a regular nonlinear distortion called point symmetry" from a point symmetry core. 
Hereafter, although the 2nd alignment approach (W2-EGA method) is explained witfi reference to 
drawing 5 , in order to simplify explanation here, a nonlinear distortion regular and especially 
symmetrical with a point shall arise to Wafer W, and the point synraietry core shall be in agreement 
with a wafer center. 

[0020] Now, the deformation central point of the wafer which serves as a point on a wafer paying its 
attention on the basis of an EGA method also by the W2-EGA method (point S)anmetry core of 
nonlinear distortion). Namely, the distance LEi between the wafer center Wc and the i-th shot field 
ESi on Wafer W (radius). And the wafer center Wc, m sample shots ( drawing 5 m= 9) SA 1 - SA9 
According to the distance LW1-LW9 between each (radius), it is characterized by giving weighting 
Win* to each of the coordinate location of nine sample shots. So, by the W2-EGA method, after 
detecting 2 sets of the alignment marks (Mxl, Myl) for every sample shot, a degree type (formula 5) 
estimates sum-of-squares Ei* of the remainder, and operation parameter a-f is determined that a 
degree type will serve as min. In addition, since weighting Win* given to each coordinate location 
also by the W2-EGA method changes for every shot field, it performs a statistics operation for every 
shot field, determines parameter a-f, and determines the coordinate location. 
[0021] 
[Equation 5] 

Ei' =SWi.' {(Ax»- AX„)*+CAy.-AY.)*l 

[0022] In order to change weighting Win' to each sample shot for every shot field on Wafer W here, 
weighting Win* is expressed like a degree type as a function of the distance (radius) LEi of the i-th 
shot field ESi on Wafer W, and the wafer center Wc. However, S is a parameter for changing the 
degree of weighting. 
[0023] 
[Equation 6] 
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[0024] In addition, weighting Win* to which the distance (radius) LWn over the wafer center Wc 
gives the sample shot nearer to the distance LEi between the wafer center Wc and the i-th shot field 
ESi on Wafer W (radius) to the alignment data becomes large so that clearly fi-om a formula 6. 
putting in another way - if — a wafer — a center ~ Wc — a core --**.- having carried out - a radius 

— LEi — a circle — a top ~ being located a sample ~ a shot ~ alignment ~ data — receiving — most 
~ being big — weighting ~ Win — ' - giving — things - ** ~ carrying out ~ being concerned — a 
circle — fi-om — radial — separating ~ alike — following — alignment — data ~ receiving — weighting 

- Win ' - small - carrying out - coming ~ **** . Moreover, the effectiveness is changeable fi-om 
an EGA method to D / D method by changing the value of Parameter S suitably also by the W2- 
EGA method. 

[0025] Now, by the Wl-EGA method or the W2-EGA method (the following, especially when it is 
not necessary to distinguish, it is collectively called a W-EGA method), the degree of weighting to 
the alignment data of a sample shot can be changed with Parameter S. Hereafter, the decision 
approach of Parameter S is explained. When the following formulas 7 are stored in the arithmetic 
unit in an aligner, for example, an operator sets the weight parameter D as a predetermined value, 
Parameter S Win, i.e., weighting, or Win* will be determined automatically, 
[0026] 
[Equation 7] 

S= 

8 • logao 

[0027] Here, the physical semantics of the weight parameter D is the range of a sample shot effective 
in calculating the coordinate location of each shot field on a wafer (it is only hereafter called a zone). 
Therefore, since the number of effective sample shots increases when a zone is large, it becomes 
close to the result obtained by the conventional EGA method. Conversely, since the number of 
effective sample shots decreases when a zone is small, it becomes close to the result obtained by the 
D/D method. Moreover, the decision type of Parameter S is not restricted to a formula 7, and you 
may make it use the following formulas 8. However, A is [ the nimiber of sample shots and C of the 
area (a unit is mm2) of a wafer and m ] correction factors (forward real nxmiber). 
[0028] 
[Equation 8] 

A 

S= 

m • C 

[0029] It is made to seldom change the optimvim value of the correction factor C which should be 
used on the occasion of the decision concemed because a formula 8 makes change of wafer size 
(area) or a sample shots per hour reflect in the decision of Parameter S. Here, since the value of 
Parameter S becomes large when a correction factor C is small, it becomes close to the result 
obtained by the conventional EGA method completely like a formula 7. Conversely, since the value 
of Parameter S becomes small when a correction factor C is large, it becomes close to the result 
obtained by D / D method like a formula 7. 
[0030] 

[Problem(s) to be Solved by the Invention] By the way, by the EGA method, when arrangement (the 
number, location) of a sample shot was not optimized beforehand, there was a problem that a desired 
superposition (alignment) precision was not acquired. Then, while measuring the coordinate location 
of all the shot fields on a wafer using an ahgnment sensor, the coordinate location of all the shot 
fields on a wafer is computed by the statistics operation, making a sequential change at least of one 
side of the number of sample shots, and a location. Furthermore, the amount of location gaps of that 
computed coordinate location and the surveyed coordinate location was calculated for every 
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monograph affair, and the conditions which this amount of location gaps becomes below a 
predetermined allowed value in all shot fields are chosen (decision). By this, arrangement of a 
sample shot will be optimized. 

[003 1 ] However, if it originates in the dry area on the fi^ont face of a wafer etc. and the measurement 
precision of an alignment sensor is bad, even if it performs superposition exposure with the 
application of £Ui EGA method after optimizing sample shot arrangement like the above-mentioned, 
the problem that a desired superposition precision is not acquired will arise. That is, it cannot say 
that the sample shot arrangement for which it opted under the unreliable coordinate location 
(measurement value) is not necessarily optimized to a wafer (shot array), and a desired superposition 
precision cannot be acquired in the sample shot arrangement optimized seemingly. 
[0032] Moreover, even if measurement repeatability uses a bad aligmnent sensor to a wafer, in order 
to acquire a desired superposition precision, the equalization effectiveness which an EGA method 
has is raised, namely, the optimization must be performed so that a sample shots per hour may be 
increased rather than usual. However, the above-mentioned optimization approach does not depend 
on the measurement repeatability of an alignment sensor, but it is making a sequential change of the 
sample shot arrangement so that the above-mentioned amount of location gaps may only become 
below an allowed value. Therefore, a sample shots per hour may continue increasing xmtil the above- 
mentioned amount of location gaps became below the allowed value, but although the measurement 
repeatability of an alignment sensor was conversely bad, the arrangement should be optimized only 
with few numbers of sample shots. In the case of the former, surely a sample shots per hour may 
increase, but it does not pass to increase regardless of measurement repeatability, and a desired 
superposition precision is not necessarily acquired. On the other hand, as for the case of the latter, 
sample shot arrangement is optimized seemingly. That is, by the above-mentioned approach, even if 
it is impossible to optimize sample shot arrangement taken into consideration to measurement 
repeatability and the measurement repeatability of an alignment sensor worsened with the wafer, 
there was a problem that the fall of the superposition precision accompanying it could not be 
prevented. 

[0033] Furthermore, a W-EGA method also increases a sample shots per hour rather than usual, or 
the equalization effectiveness improves by enlarging the value of Parameter S enough so that 
effectiveness almost equivalent to an EGA method may be acquired, and even if the measurement 
repeatability of an alignment sensor is bad, it becomes possible to acquire a desired superposition 
precision. However, when the nonlinear distortion of a wafer is large, effectiveness almost 
equivalent to a D/D method will be acquired, namely, when the above-mentioned optimization 
approach is applied to a W-EGA method, the value of Parameter S will be optimized, for example so 
that zero may be approached. For this reason, if the superposition precision for every shot field is 
greatly influenced by measurement repeatability and measurement repeatability is not taken into 
consideration, it is difficult to judge whether the precision prescribe is satisfied. Therefore, it is 
impossible to optimize the processing conditions (arrangement of a sample shot, value of Parameter 
S, etc.) by the above-mentioned approach also by the W-EGA method, and the problem that 
superposition precision falls sharply arises with a wafer. 

[0034] Moreover, although optimizing each processing conditions is also considered while W-EGA 
either an EGA method or a method carries out superposition exposure (proof print) using a pilot 
wafer, there are time amount which optimization takes, and a problem that an operator's burden 
increases. If it is furthermore a wafer in the same lot, it can consider that the surface state is ahnost 
the same with all wafers, but with the wafer fi-om which a lot differs, even if it uses the same 
alignment sensor, the measurement repeatability may differ. For this reason, proof print must be 
performed for every lot, processing conditions must be optimized, and working hoxirs and a burden 
increase sharply. And if a process wafer is not used, since optimization taken into consideration to 
the measxxrement repeatability of an alignment sensor cannot be performed, there is also a problem 
that the process wafer only for measurement is needed, and the jdeld and a throughput fall sharply. 
[0035] This invention is made in consideration of the above point, and is faced taking into 
consideration to the measurement repeatability of the alignment sensor to a substrate, and optimizing 
each processing conditions of an EGA method or a W-EGA method, and before that, first, the 
optimal detection conditions in consideration of the measurement repeatability of an alignment 
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sensor are sorted out (signal-processing conditions, optimal sensor, etc.), and it aims at performing 
location measurement on the optimal detection conditions. Thus, it aims at raising the precision of 
the optimization of each processing conditions of an EGA method which was mentioned above, or a 
W-EGA method performed after that by using the positional information measured on the optimal 
detection conditions. 
[0036] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose in invention 
according to claim 1 Each of two or more processing fields (ES) arranged on the substrate (W) based 
on the array information on a design It is the alignment approach which carries out alignment to the 
predetermined criteria location in the rest fi*ame which specifies the migration location of this 
substrate. The 1 st process which carries out multiple-times detection of the specific mark (alignment 
mark My) formed on said substrate for two or more detection conditions of every different, 
respectively (S102)j The 2nd process which searches for dispersion in this detection result (sigma or 
Bsigma) for every detection conditions based on two or more detection results obtained at said 1st 
process (SI 04, SI 07), We decided to compare said dispersion for every detection conditions 
obtained at said 2nd process, and to have the 3rd process (SI 10, SI 12) which chooses the small 
detection conditions of a dispersion degree automatically most out of said two or more detection 
conditions. 

[0037] In invention according to claim 13, moreover, each of two or more processing fields (ES) 
arranged on the substrate (W) based on the array information on a design To the alignment 
equipment which carries out alignment to the predetermined criteria location in the rest frame which 
specifies the migration location of this substrate The detection means which carries out multiple- 
times detection of the specific mark (My) formed on said substrate for two or more detection 
conditions of every different, respectively (17, 18, 30, 41-43), A calculation means to compute the 
standard deviation (sigma or 3 sigma) of this detection result for every detection conditions based on 
two or more detection results obtained by said detection means (505), Said said standard deviation 
for every computed detection conditions was compared, and a selection means (505) by which said 
standard deviation chose the minimum detection conditions was constituted out of said two or more 
detection conditions. 
[0038] 

[Function] Since multiple-times measurement of each coordinate location of two or more processing 
fields on a substrate is carried out and he is trying to choose the minimiam thing of dispersion 
condition to the dispersion condition of the measurement result of the multiple times as optimal 
detection conditions according to this invention (invention given in claims 1 and 13), the 
measurement repeatability of an alignment sensor can extract the best detection conditions. For this 
reason, since detection of the mark location on a subsequent substrate is detectable on the detection 
conditions statistically made the optimal, the dependability of a measurement result improves. 
[0039] 

[Example] Drawing showing the rough configuration of a suitable projection aligner for drawing 2 to 
apply the alignment approach by the example of this invention and drawing 3 are the block diagrams 
of the control system of the projection aligner shown in drawing 2 . In drawing 2 , the illumination 
light IL from the illumination system for exposiire (im-illustrating) illuminates pattern space PA of 
Reticle R with an almost uniform illuminance through a condenser lens CL and a dichroic mirror 
DM (i line, KrF, ArF excimer laser, etc.). the illumination light IL which passed pattern space PA ~ 
a both-sides tele cent — carrying out incidence to the rucksack projection optics PL, projection optics 
PL carries out image formation projection of the image of the circuit pattern formed in pattem space 
PA on the wafer W with which the resist layer was formed in the fi-ont face. Wafer W is laid on Z 
stage LS through the wafer holder (un-illustrating), and Z stage LS is constituted possible [ an 
inclination ] in the direction of arbitration while moving it slightly in the optical-axis AX direction 
(Z direction) of projection optics PL by the motor 13. Z stage LS ~ a motor 12 — a step-and-repeat 
method — X and the direction of Y — two-dimensional — it is laid on the movable wafer stage WS. 
The location of X of the wafer stage WS and the direction of Y is always detected by the laser 
interferometer 15 ( drawing 2 shows only 1 set) with the resolution of about 0,01 micrometers. The 
migration mirror 1 4 which reflects the laser beam from an interferometer 1 5 is being fixed to the 
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edge of Z stage LS. 

[0040] Now, the LIA (Laser Interferometric Alignment) systems 30A-30D of three kinds of 
alignment sensors, i.e., a TTR (Through TheReticle) method, the LSA (Laser Step Alignment) 
system 1 7 of a TTL (Through The Lens) method, and the FL\ (Field Image Alignment) system 20 of 
an off-axis method are formed in drawing 2 . 

[0041] The LIA systems 30A-30D of a TTR method dissociate and irradiate two laser beams from 
which a frequency differs mutually to the alignment mark on a reticle as indicated by JP,4-7814,A 
and JP,4-45512,A. The two primary diffracted lights furthermore generated from a reticle mark are 
irradiated at a wafer and the diffraction-grating plate for monitors arranged in a field [****/ 
almost ], and photoelectrical detection of the interference light of the diffracted lights mostly 
generated in the same direction from the grid plate concerned is carried out. On the other hand, to the 
alignment mark on a wafer, the transparence aperture which adjoined the alignment mark on a 
reticle, and two beams which passed projection optics are irradiated with a predetermined crossed 
axes angle, and photoelectrical detection of the interference light of the diffracted lights mostly 
generated in the same direction from the mark concerned is carried out. The photoelectrical signal 
from each of 4 sets of LIA systems 30A-30D is inputted into a digital disposal circuit 16 (LIA 
arithmetic imit 43 of drawing 3 ), and the relative amount of location gaps of Reticle R and Wafer W 
(shot field) is detected from the phase contrast on two waves of a photoelectrical signal here. In 
addition, the LIA systems 3 OA and 3 OB detect a location gap of the direction of X, and a location 
gap of the direction of Y is not detected, and when it is not necessary to distinguish 4 sets of 
especially LIA systems by the following explanation, they only call the LIA systems 30C and 30D 
the LIA system 30. 

[0042] The LSA system 1 7 of a TTL method carries out photoelectrical detection of the diffracted 
light (or scattered light) generated from a mark, when a long and slender band-like spot light 
prolonged in the direction of X through projection optics PL is formed on a wafer and the relative 
scan of spot light and the alignment mark (diffraction-grating mark) is carried out in the direction of 
Y as indicated by JP,60-130742,A. The photoelectrical signal from the LSA system 17 is inputted 
into a digital disposal circuit 16 (LSA arithmetic unit 41 of drawing 3 ) with the position signal from 
an interferometer 15, and the location of the direction of Y of an alignment mark is detected here. In 
addition, although drawing 2 showed only the LSA system (Y -LSA system) which detects the 
location of the direction of Y, 1 more set of LSA systems (X-LSA system) which detect the location 
of the direction of X in fact are also arranged. When it is not necessary to distinguish 2 sets of 
especially LSA systems by the following explanation, it is only called a LSA system. 
[0043] Furthermore, the FIA system 20 irradiates at a wafer the illimiination light (for example, 
white light) which has predetermined wavelength width of face, and carries out image formation of 
the image of an alignment mark, and the image of the index mark on the index plate arranged by the 
objective lens in a wafer and a field [****] on the light-receiving side of image sensors (CCD 
camera etc.) through a relay lens system as indicated by JP,2-54103,A and JP,4-65603,A. The 
picture signal from the FIA system 20 is also inputted into a digital disposal circuit 1 6 (FIA 
arithmetic unit 42 of drawing 3 ), and the location of an alignment mark is detected here. In addition, 
the 2nd bar mark of two which the bar mark of four was formed in the index plate as an index mark, 
namely, the 1st bar mark of two prolonged in the direction of Y left only predetermined spacing in 
the direction of X, and was formed in it, and was prolonged in the direction of X leaves only 
predetermined spacing in the direction of Y, and it is formed. Moreover, the FIA system 20 has 2 
sets of image sensors, one image sensor detects the alignment mark Mx inserted into the 1 st bar mark 
of two, and the image sensor of another side detects the alignment mark My inserted into the 2nd bar 
mark of two. Therefore, the FIA arithmetic unit 42 is inputting the picture signal from each image 
sensor, and it is possible to detect the mark location of X and the direction of Y to coincidence. 
[0044] By the way, as shown in drawing 6 (A), on Wafer W, 2 sets of alignment marks Mx and My 
are formed along with each of two or more shot fields SA, and it can ask for the location on the 
rectangular coordinate system XY (rest frame specified by 2 sets of interferometers) of a shot field 
by detecting 2 sets of alignment marks Mx and My using an alignment sensor. Drawing 6 (B) shows 
the concrete configuration of the alignment mark (X mark) Mx. As for X mark Mx, the diffraction- 
grating mark LSx and the bar mark of eight to which it extended in the direction of Y are arranged in 
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the direction of X in a predetermined pitch focusing on the diffraction-grating mark LSx by which 
seven dot marks were formed in the direction of Y in the predetermined pitch. In addition, the 
alignment mark (Y mark) My is also the same configuration as X mark Mx, and since the array 
direction only lies at right angles mutually, explanation is omitted here. Moreover, in this example, 
the alignment marks Mx and My can be detected in each of a LSA system, a FLA system, and a LIA 
system, namely, the alignment marks Mx and My are the conmion marks of a LSA system, a FLA 
system, and a LIA system. 

[0045] Based on the positional information from a digital disposal circuit 16, compute the coordinate 
location of all the shot fields on Wafer W, or the main control system 1 0 optimizes the processing 
conditions in an EGA method or a W-EGA method according to the measurement repeatability of an 
alignment sensor, and also carries out generalization control of the whole equipment. Moreover, the 
focal location detection systems 1 8 and 1 9 of an oblique incidence light method carry out 
photoelectrical detection of the image of the slit pattern irradiated on a wafer by the synchronous- 
detection method, and ask for the location (movement magnitude) of the optical-axis AX direction of 
projection optics PL as indicated by JP,58-1 13706,A. The stage controller 1 1 carries out drive 
control of the wafer stage WS and the Z stage LS through motors 1 2 and 1 3 based on the information 
from an interferometer 15 and the focal location detection systems 18 and 19 according to the drive 
command from the main control system 10. 

[0046] Next, with reference to drawing 3 , the concrete configuration of the control system of the 
above-mentioned equipment is explained. At this example, even the LIA eirithmetic unit 43 
constitutes the digital disposal circuit 1 6 in drawing 2 fi^om the signal data storage section 40 in order 
of a sign, and even the random-number-generation section 509 constitutes the main control system 
10 from the alignment data storage section 501 in order of a sign. 

[0047] In drawing 3 , the LSA arithmetic vmit 41 inputs the photoelectrical signal fi-om the LSA 
system 1 7, and the position signal from an interferometer 1 5, and samples a photoelectrical signal 
synchronizing with the up-and-down pulse generated for every unit movement magnitude of the 
wafer stage WS. Furthermore, after changing each sampling value into digital value and memorizing 
in order of an address in memory, by predetermined data processing, the location of the direction of 
Y of a wafer mark is computed, and this information is outputted to the alignment data storage 
section 501. Moreover, the signal-processing conditions in the LSA arithmetic unit 41, for example, 
a waveform analysis algorithm, algorithm slice level, etc. are suitably changed according to the 
command from operation part 505. 

[0048] Moreover, the FIA arithmetic unit 42 computes the amount of location gaps of the wafer 
mark to an index mark by predetermined data processing based on the picture signal from the FIA 
system 20. Furthermore the position signal from an interferometer 15 is also inputted, it asks for the 
coordinate location of the wafer stage WS when the image of a wafer mark is correctly located at the 
core of an index mark (the amoimt of location gaps serves as zero), and this information is outputted 
to the alignment data storage section 501. The signal-processing conditions in the FIA arithmetic 
unit 42, for example, a waveform analysis algorithm, slice level, a contrast limit value, etc. are 
suitably changed according to the conmiand fi'om operation part 505. 

[0049] The phase contrast on the wave of the photoelectrical signal of the interference light of the 
primary [ **] diffracted light which the LIA arithmetic unit 43 fiirthermore generates fi"om the 
alignment mark on a wafer, and the photoelectrical signal of the interference light for reference 
separately created from two light treinsmission beams. And the relative amoxmt of location gaps of 
Reticle R eind Wafer W is computed fi-om the phase contrast on the wave of the photoelectrical 
signal of the interference light of the primary [ **] diffracted light and the photoelectrical signal of 
the interference light for reference which are generated from the diffraction-grating plate for 
monitors. Moreover, it asks for the coordinate location of the wafer stage WS in case the above- 
mentioned amount of gaps serves as zero using the position signal from an interferometer 15, and 
such information is outputted to the alignment data storage section 501. In addition, the 
reinforcement of the interference light in each in the 1 st mode in which the interference light of the 
primary [ **] diffracted light from an alignment mark is used, the 2nd mode using the interference 
light of the 0 or secondary diffracted light and the 1st mode, and the 2nd mode is measured with the 
LIA arithmetic unit 43, and there is the 3rd mode in which the value on the strength chooses and uses 
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the larger one. The signal-processing conditions in the LIA arithmetic unit 43 point out the above 
three modes, and the three modes are suitably changed according to the command from operation 
part 505. 

[0050] By the way, the signal data storage section 40 memorizes the data point changed into digital 
value, the photoelectrical signal 41, for example, the LSA arithmetic imit, from the LSA system 17. 
Moreover, it is possible to also memorize the picture signal from the FIA system 20 and the 
photoelectrical signal from each of 4 sets of LIA systems 30A-30D. Moreover, the alignment data 
storage section 501 can input the mark positional information from each of three arithmetic units 41- 
43. 

[0051] The EGA arithmetic unit 502 performs a statistics operation using the positional information 
from three arithmetic units 41-43 according to the alignment mode determined by operation part 505, 
and the results of an operation (an operation parameter, array coordinate, etc.) are sent to operation 
part 505, the storage section 506, and a sequence controller 508. For example, when EGA mode is 
chosen, based on each coordinate location of the shot field [ two or more (at three or more pieces, 
they are usually about 10-15 pieces) ] (sample shot) memorized by the storage section 501, the array 
coordinate of all the shot fields on a wafer is computed by the statistics operation (formula 2). When 
W-EGA mode is chosen, based on weighting determined in two or more each coordinate location 
and weight generating sections 507 of a sample shot, the array coordinate of all the shot fields on a 
wafer is computed by the statistics operation (formulas 3 and 5). In addition, since operation 
parameter a-f is computed in advance of calculation of an array coordinate in the EGA arithmetic 
unit 502, this information is also stored in the storage section 506. 

[0052] Moreover, the weight generating section 507 stores the weighting fimction (formulas 4 and 6) 
and the decision type (a formula 7 or 8) of Parameter S. Therefore, the weight generating section 507 
determines weighting given to the coordinate location of a sample shot based on the coordinate 
location on the design of the shot field stored in the weight parameter D determined by operation 
part 505 (or operator) or a correction factor C, and the exposure shot location data division 503, and 
the sample shot arrangement stored in the sample shot specification part 504. 

[0053] Operation part 505 chooses the optimal mode for a wafer from two or more alignment modes 
(EGA, W-EGA, D/D mode) (decision), and sets the mode concemed as the EGA arithmetic unit 502 
and a sequence controller 508. If required for the weight parameter D or a correction factor C, and a 
pan when especially W-EGA mode is chosen, it will determine to the point symmetry central point 
of nonlinear distortion, and this information will be outputted to the weight generating section 507. 
Moreover, operation part 505 searches for the true coordinate location (1st coordinate location) of a 
shot field, and the measurement repeatability (standard deviation 3sigma) of an alignment sensor by 
the statistics operation (equalization processing). The random-number-generation section 509 
outputs a normal-distribution random nimiber with this true coordinate location and standard 
deviation to the EGA arithmetic unit 502 (detail after-mentioned). 

[0054] Here, when operation part 505 chooses EGA mode or W-EGA mode, the EGA arithmetic 
unit 502 performs a statistics operation (the minimum square operation), after giving a normal- 
distribution random number to the coordinate location of each sample shot, and computes the 
coordinate location (2nd coordinate location) of all the shot fields on a wafer. If operation part 505 
calculates the amount of location gaps of the 1 st coordinate location and the 2nd coordinate location 
(superposition error) at this time and the precision prescribe is not satisfied, a command is given to 
the sample shot specification part 504, the weight generating section 507, and the random-number- 
generation section 509, and sample shot arrangement, weighting, and a normal-distribution random 
number are changed. Moreover, a sequence controller 508 does generalization control of the whole 
equipment while opting for a series of procedures for controlling migration of the wafer stage WS at 
the time of alignment and exposure of a step-and-repeat method based on various data. 
[0055] The exposure shot location data division 503 store the array coordinate value on the design of 
all the shot fields on a wafer (array model), and this coordinate value is outputted to the EGA 
arithmetic unit 502, the weight generating section 507, and the sample shot specification part 504. 
The sample shot specification part 504 opts for arrangement (the number, location) of the sample 
shot used for an EGA operation based on the shot positional information from data division 503, and 
this information is sent to the EGA arithmetic unit 502, the weight generating section 507, and a 
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sequence controller 508. 

[0056] It is desirable to arrange two or more sample shots in EGA mode, here so that a polygon may 
be drawn around a wafer, and to arrange a sample shot imiformly all over a wafer in W-EGA mode. 
Therefore, sample shot arrangement will be determined that a specification part 504 will be [ of the 
above-mentioned conditions ] satisfied with each in EGA mode and W-EGA mode. Opting for 
sample shot arrangement is effective so that change of nonlinear distortion may choose the shot field 
in big subregion as a sample shot in Wl-EGA mode especially. Moreover, it is also effective to 
consider as sample shot arrangement of the X shape on the basis of the point symmetry core of 
nonlinear distortion or a cross-joint mold in W2-EGA mode. 

[0057] The cassette which furthermore contains two or more wafers (about 25 sheets) in drawing 3 
(lot). Or the input devices (keyboard etc.) 61 for the equipment 60 and the operator who read the 
identification codes (bar code etc.) given to the wafer to input various processing conditions into the 
main control system 10 (operation part 505) and the array error of a shot field. The indicating 
equipments (Braxm tube etc.) 62 for telling an operator about the superposition precision computed 
under the processing conditions (sample shot arrangement, weighting, normal-distribution random 
nimiber) in the EGA arithmetic unit 502 and a monograph affair and the alignment mode by which 
ciurent use is carried out are formed. The main control system 1 0 chooses the optimal alignment 
sensor for detecting the alignment mark on a wafer based on the information described at 
identification code, and performs mark detection using this selected alignment sensor. What is 
necessary is just to write down the information about the formation conditions of the wafer contained 
in the lot, i.e., a substrate, a substrate, the class of resist, thickness and the configuration of an 
alignment mark, and a level difference etc. in identification code. In addition, it is only available to 
write down an alignment sensor name in identification code. Moreover, an operator may be made to 
set an alignment sensor as the main control system 10 also for through an input unit 61 not using 
identification code. 

[0058] Next, the exposure sequence of the projection aligner shown in drawing 2 and drawing 3 with 
reference to drawing 1 is explained. Here, in this example, as for all the wafers in a lot, various 
processings shall be further performed at the same conditions and a process on the assumption that 
batch processing of two or more wafers, for example, 25 sheets, contained in the same lot is carried 
out. 

[0059] In the projection aligner shown in drawing 2 , a sequence controller 508 does loading of the 
wafer W of the head in a lot (the 1 st sheet) on the wafer stage WS (step 1 00), Next, in step 101 , a 
sequence controller 508 performs PURIARAIMENTO of Wafer W using an alignment sensor. Two 
alignment marks mostly located in the symmetry [ at this time, for example, a wafer core, ] at a 
periphery are detected. Furthermore, the residual rotational error of Wafer W is computed fi-om the 
coordinate location of two marks, and minute rotation of the wafer holder (un-illustrating) is carried 
out so that this rotational error may serve as zero. Thereby, PURIARAIMENTO of Wafer W is 
completed. In addition, the alignment sensor used here is made into a LSA system or a FIA system. 
[0060] Next, in step 1 02, a sequence controller 508 detects the alignment mark My (it is hereafter 
called a specific mark) incidental to one shot field of the arbitration on Wafer W multiple times, for 
example, 1 0 times, using one of a LSA system, a FIA system, and LIA systems, for example, a LSA 
system, (especially Y-LSA system 1 7) (relative scan). At this time, the Y-LSA system 1 7 outputs the 
photoelectrical signal acquired for every scan to the LSA arithmetic unit 41 . The LSA arithmetic unit 
41 performs wave processing under the signal-processing conditions beforehand defined by 
operation part 505 (or operator), and determines the coordinate location for every signal while it 
changes into digital value the photoelectrical signal by which a sequential output is carried out from 
the Y-LSA system 1 7 and outputs the data point to the storage section 40. Consequently, the 
coordinate location of ten pieces can be found about one specific mark, and each coordinate location 
is memorized by the storage section 501 (step 103). 

[0061] Now, while operation part 505 calculates [ statistics-] for example, processes [ equalization-] 
the coordinate location of ten pieces stored in the storage section 501 at step 103 and determining the 
coordinate location of a specific mark in step 1 04, dispersion in the coordinate location of ten pieces 
(standard deviation sigma or 3sigma) is searched for. Drawing 7 expresses normal distribution with 
the coordinate location (average) for which it asked by operation part 505, and standard deviation 
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(Ssigma), and the normal distribution of drawing 7 has become a thing corresponding to the 
measurement repeatability of the Y-LSA system 1 7. 

[0062] Next, operation part 505 (or operator) judges whether the count of measurement of a specific 
mark is enough in step 1 02 according to the standard deviation for which it asked at step 1 04 (step 
105). Here, since the coimt of measurement was set as 10 times in this example, a standard deviation 
(3sigma) judges that the coimt of measurement (the number of data) is bad and inadequate if it puts 
in another way and normal distribution ( drawing 7 ) will be broadcloth distribution, and progresses 
to step 106. on the other hand ~ a standard deviation (3sigma) ~ fitness ~ if it puts in another way 
and normal distribution will be sharp distribution — the count of measurement (the nximber of data) — 
enough it judges and progresses to step 107. In addition, when the count of measurement is 

set to the beforehand big about value, for example, 20 times, even if normal distribution is 
broadcloth, it may judge that the count of measurement is enough, and may progress to step 1 07. 
[0063] Now, if it is judged at step 1 05 that the count of measurement is enough, operation part 505 
stores in the storage section 506 the coordinate location (average) for which it asked at step 1 04 and 
standard deviation (3sigma), and the further above-mentioned count of measurement (10 times) (step 
1 07). At this time, operation part 505 displays normal distribution ( drawing 7 ) with the coordinate 
location stored in the storage section 506 with the signal-processing conditions and the count of 
measurement in the LSA arithmetic unit 41, and standard deviation on a display 62. In addition, you 
may make it store in the storage section 506, after reducing the set point, when there are too many 
coimts of measurement. 

[0064] On the other hand, if it is judged at step 105 that the count of meeisiirement is inadequate, 
operation part 505 will change the count of measurement of a specific mark according to the 
standard deviation for which it asked at step 1 04 (step 1 06). (addition) Here, it adds 1 5 times and the 
coimt of measurement is changed into a total of 25 times. Hereafter, steps 1 02 and 1 03 are performed 
again and the coordinate location of the count of an addition (15 times) and the same number is 
stored in the storage section 501. Consequently, the coordinate location of a total of 25 pieces will be 
stored in the storage section 501 . Furthermore, operation part 505 asks for the coordinate location 
(average) of a specific mark, and standard deviation (3sigma) using the coordinate location of 25 
pieces (step 1 04). since the count of measurement is already added here — the coimt of measurement 
(the number of data) — enough — ** — the coordinate location (average) which judged, progressed to 
step 107 immediately and asked for operation part 505 at step 104, and standard deviation (3sigma) - 
- the count of measurement (25 times) will be fiirther stored in the storage section 506. Below, it 
explains as what added the count of measurement and was made into a total of 25 times. 
[0065] Next, in step 108, operation part 505 (or operator) judges whether it asked for standard 
deviation (3sigma) in each of two or more signal -processing conditions. Here, since it only asked for 
standard deviation imder one signal-processing condition, it progresses to step 109. Two or more 
signal-processing conditions are beforehand defined by operation part 505 or the operator for every 
lot. In step 109, operation part 505 changes at least one of two or more conditions which can be 
changed with the LSA arithmetic unit 41, for example, a waveform analysis algorithm. 
[0066] Next, the LSA arithmetic unit 41 is beginning to read 25 data points already stored in the 
storage section 40 one by one, performs wave processing under new signal-processing conditions, 
and outputs each coordinate location to the storage section 501 (step 103). Operation part 505 
computes the coordinate location (average) of a specific mark, and standard deviation (3sigma) fi*om 
the coordinate location of 25 pieces for which it newly asked, and outputs them to the storage section 
506 and a display 62 (step 104). Furthermore, it judges whether it asked for standard deviation 
(3sigma) in each of all signal-processing conditions (step 108). Hereafter, the above-mentioned 
actuation is repeated and performed until it asks for standard deviation (3sigma) on all signal- 
processing conditions. At this time, with a display 62, a screen is divided into plurality and the 
standard deviation (normal distribution) in each signal-processing conditions is displayed for every 
divided screen of this. Or the normal distribution in all signal -processing conditions may be 
displayed in distinction fi"om the same graph (screen) top, or a screen is switched, and it is good also 
as a sequential display of the normal distribution being possible for every signal-processing 
conditions. 

[0067] Now, when it asks for standard deviation (3sigma) on all signal-processing conditions, while 
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operation part 505 (or operator) compares two or more standard deviation stored in the storage 
section 506 and that value chooses the smallest standard deviation, signal-processing conditions 
when this selected standard deviation is obtained are determined as optimal conditions (step 1 10). 
Here, signal-processing conditions are optimized and, moreover, the measurement repeatability of an 
alignment sensor can consider that it becomes best that standard deviation (Ssigma) becomes the 
smallest. However, standard deviation (Ssigma), i.e., the measurement repeatability of an alignment 
sensor, gets worse sharply by the dry area on the front face of a wafer by the factors, for example, 
the various processes, other than a signal-processing condition etc. For this reason, even if standard 
deviation (3sigma) becomes the smallest, the measurement repeatability of an alignment sensor 
becomes below a predetermined allowed value, and if it puts in another way, it cannot necessarily be 
said that it can be regarded as the true coordinate location where the dependability of a coordinate 
location (measurement value) is high. 

[0068] In addition, data other than the standard deviation (and coordinate location) previously 
chosen among the data stored in the storage section 506 or the optimal signal-processing condition 
may be eliminated. Moreover, all the various data (standard deviation etc.) for every signal- 
processing conditions are not stored in the storage section 506, but only when the standard deviation 
(3sigma) in the signal-processing conditions of the 2nd henceforth becomes smaller than the 
standard deviation already stored in the storage section 506, it transposes to the data in the storage 
section 506, and you may make it ** also store the various data in the signal -processing condition. 
Furthermore, it does not matter even if it shifts to step 110 immediately as that by which signal- 
processing conditions were optimized even if it was not asking for standard deviation on all signal- 
processing conditions, when standard deviation (3sigma) became below the allowed value in step 
107. 

[0069] Next, it judges whether operation part 505 changes an alignment sensor. That is, it judges 
whether it asked for the smallest standard deviation (3sigma) in each of a LSA system, a FIA system, 
and a LIA system, changing signal-processing conditions (step 111), that which asked for steindard 
deviation only by the LSA system here ~ immediately — step 1 02 — return and a sequence controller 
508 — the FIA system 20 — using — a specific mark (the same as that of the mark detected by the 
LSA system) — multiple times — for example, it detects about 1 0 times. By the FIA system 20 
(image sensor), the image of a specific mark and the image of an index mark will be electrically 
scanned over multiple times, and the picture signal acquired for every scan concemed will be 
outputted to the FIA arithmetic unit 42. Hereafter, the FIA system 20 also performs steps 102-1 10, 
and determines the smallest standard deviation (3sigma) and the optimal signal-processing 
conditions. [ as well as a LSA system ] 

[0070] moreover — if the signal-processing conditions of the FIA arithmetic unit 42 are optimized — 
again — step 102 — return and a sequence controller 508 — the LIA system 30 — using ~ a specific 
mark (the same as that of the mark detected by the LSA system and the FIA system) — multiple 
times — for example, it detects about 10 times. Since it continues outputting a photoelectrical sine 
wave-like signal, as for the LIA system 30, the LIA arithmetic unit 43 will incorporate a 
photoelectrical sine wave-like signal over multiple times for every unit time amount. At this time, 
the incorporation time amount of the photoelectrical signal per time is the same. Hereafter, a LIA 
system also performs steps 102-1 10, and determines the smallest standard deviation (3sigma) and the 
optimal signal-processing conditions. [ as well as a LSA system and a FIA system ] In addition, what 
is necessary is just to ask for standard deviation in each in the 1st mode in which the interference 
light of the primary [ **] diffracted light is detected here, and the 2nd mode in which the interference 
light of the 0 or secondary diffracted light is detected, altiiough there are the three modes as signal- 
processing conditions by the LIA system 30 as above-mentioned. 

[0071] Now, if it asks for the smallest standard deviation in each of a LSA system, a FIA system, 
and a LIA system, it will shift to step 112, and three standard deviation in the storage section 506 is 
compared, and measurement repeatability chooses a good (standard deviation is the smallest) 
alignment sensor most to a wafer (decision). Normal distribution with each standard deviation is 
displayed, and an operator may be made to choose the optimal alignment sensor on a display 62 at 
this time. Here, while setting the optimal signal-processing conditions which the LSA system should 
be chosen and were stored in the storage section 506 as the LSA arithmetic unit 41, the standard 
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deviation (Ssigma) for which it asked under the optimal signal-processing conditions is outputted to 
the random-number-generation section 509. By the above, selection of the optimal alignment sensor 
and optimization of signal-processing conditions are completed to a wafer. 
[0072] Next, a sequence controller 508 detects 2 sets of alignment marks Mx and My which 
accompanied each of all the shot fields on Wafer W using the LSA system, and a LSA system 
outputs the photoelectrical signal acquired by each mark to the LSA arithmetic unit 41 . The LSA 
arithmetic unit 41 performs wave processing under the signal-processing conditions set up at step 
112, and outputs it to the storage section 501 in quest of the coordinate location of each mark (step 
113). 

[0073] Furthermore, the optimal alignment mode for Wafer W (shot array) is determined using the 
coordinate location of all tiie shot fields in the storage section 501 (step 1 14). First, operation part 
505 searches for the array error for every shot field, i.e., the difference of the coordinate location in 
the storage section 501 (measurement value), and the coordinate location in data division 503 
(design value), (the amount of gaps). Drawing 8 (A) indicates the array error of five shot fields by 
the vector. After an appropriate time, operation part 505 is the whole wafer surface, and computes 
the variation per imit length of the array error of an adjacent shot field. Drawing 8 (B) indicates the 
above-mentioned variation in five shot fields of drawing 8 (A) by the vector. Furthermore, operation 
part 505 asks for the standard deviation (sigma or 3sigma) of the variation ( drawing 8 (C)) 
concemed in the whole wafer surface, after computing the variation ( drawing 8 (C)) of the adjacent 
variation like drawing 8 (B). The variation of the array error searched for here and an array error and 
standard deviation (variation of variation) are stored in the storage section 506, and it is indicated by 
the vector with the numeric value on an indicating equipment 62. On the indicating equipment 62, 
only the array error ( drawing 8 (A)) for every shot field is indicated by the vector, and the variation 
( drawing 8 (B)) of an array error, the variation ( drawing 8 (C)) of variation, and each of standard 
deviation (normal distribution) are switched one by one, and you may make it display them 
according to directions of an operator at this time. 

[0074] Here, if the sense of each variation (vector) and magnitude are almost equal all over a wafer 
when its attention is paid to the variation of the array error of drawing 8 (B), it will be thought that 
Wafer W has linear strain and EGA mode will be chosen as alignment mode. Moreover, when at 
least one side of the sense of variation and magnitude varies, it is thought that Wafer W has a regular 
nonlinear distortion paying attention to standard deviation if this standard deviation is below a 
predetermined value, and W-EGA mode is chosen as alignment mode. On the other hand, if standard 
deviation is over the predetermined value, it will be thought that Wafer W has a random error 
(irregular nonlinear distortion), and D/D mode will be chosen as alignment mode. 
[0075] In accordance with the above decision criterion, operation part 505 (or operator) chooses 
optimal alignment mode (decision). Here, after EGA mode should be chosen and specifying EGA 
mode to the EGA arithmetic unit 502, it progresses to step 1 15. In addition, in this example, it is 
good also as selectable [ in EGA mode or W-EGA mode ] at step 1 14. Selection of D/D mode does 
not need to become impossible and it is not necessary to ask for it to the vmation (standard 
deviation) like drawing 8 (C) at step 1 14 at this time. 

[0076] Next, it judges whether the measurement repeatability of the alignment sensor chosen at step 
112, i.e., standard deviation, of operation part 505 (or operator) (Ssigma) is good. If it puts in another 
way, it will judge whether the dependability of the coordinate location for which it asked at step 113 
is high, and it can be regarded as a true coordinate location (step 115). Then, it is obtained imder the 
optimal signal-processing conditions determined at step 112, the standard deviation (3sigma) 
memorized at step 107 is read from the storage section 506, and this read standard deviation is 
compared with a predetermined allowed value. Here, standard deviation has become below the 
allowed value, namely, shortly after measurement repeatability is judged to be good, it progresses to 
step 119, and conversely, standard deviation is over the allowed value, namely, if measurement 
repeatability is judged to be bad, it will progress to step 116. Below, it explains as what measxirement 
repeatability was judged to be bad. 

[0077] Now, a sequence controller 508 detects 2 sets of alignment marks Mx and My incidental to 
each of all the shot fields on Wafer W using a LSA system multiple times (for example, it considers 
as the count of measurement (25 times) and the same number which were memorized at step 107) 
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every, and a LSA system outputs the photoelectrical signal acquired for every scan to the LSA 
arithmetic unit 41 . The LSA arithmetic xinit 41 carries out wave processing of the photoelectrical 
signal by which a sequential output is carried out from a LSA system, asks for the coordinate 
location of the plurality (25 pieces) for every alignment mark, and outputs each coordinate location 
to the storage section 501 (step 1 16). Since signal-processing conditions are optimized at step 1 12 at 
this time, it is not necessary to store in the storage section 40 the data point changed into digital 
value with the LSA arithmetic unit 41 . 

[0078] Now, operation part 505 calculates [ statistics-] for example, processes [ equalization-] the 
coordinate location of plurality (25 pieces) stored in the storage section 501 at step 1 16 for every 
alignment mark, determines the average as a true coordinate location (1st coordinate location of this 
invention), and outputs the true coordinate location for every alignment mark to the storage section 
506 (step 117). At this time, for every shot field, operation part 505 may search for the difference 
(array error) of a true coordinate location and the coordinate location on a design, and may indicate 
the array error for every shot field by the vector on an indicating equipment 62. Here, when carrying 
out multiple-times measurement of the same mark and raising the dependability of a measurement 
value, even if the measiirement repeatability of an alignment sensor is bad, the coordinate location 
(average) determined from two or more measurement values uses the view that it can be regarded as 
a true coordinate location. 

[0079] In addition, by the LSA system, it can be considered as above-mentioned that the average is a 
true coordinate location by carrying out multiple-times detection of the seime mark, and asking for 
two or more coordinate locations. Moreover, if a FIA system also scans the same mark image 
electrically over multiple times and it asks for two or more coordinate locations, it can be considered 
that the average is a true coordinate location, on the other hand — a LIA system — the incorporation 
time amount per time of a photoelectrical sine wave-like signal — the time of the usual alignment ~ 
being large (enough) — if it is crowded multiple-times picking in a photoelectrical signal and asks for 
two or more coordinate locations after lengthening, it can be considered that the average is a true 
coordinate location. 

[0080] By the way, the measurement repeatability of the alignment sensor to a wafer is bad, and 
when it cannot consider that the measurement value is a true coordinate location, it is necessary to 
take into consideration to the measurement repeatability of an alignment sensor as above-mentioned, 
and to optimize the processing conditions (sample shot arrangement, weighting constant, etc.) in 
EGA mode (or W-EGA mode). That is, each processing conditions must be optimized on the 
assumption that a coordinate location (measurement value) varies. So, in this example, the 
coordinate location where the measurement error generated with the measurement repeatability 
(especially dry area on the front face of a wafer etc.) of an alignment sensor, i.e., factors other than 
the optimized signal-processing condition, was intentionally given to the true coordinate location 
determined at step 117, and this measurement error was given shall be used. In this example, it is 
characterized by using the random number generated on the computer as a measurement error given 
to a true coordinate location. 

[0081] Now, in step 118, the EGA arithmetic unit 502 inputs the 1st suitable sample shot 
arrangement (the number, location) for the EGA mode determined with the sample shot specification 
part 504, and reads the true coordinate location (Xtm, Ytm) of each sample shot out of the true 
coordinate location of n pieces stored in the storage section 506 at step 1 17. In addition, n is all the 
shots per hours on a wafer. At this time, an operator is told about inverse video, for example, sample 
which it is displayed in white and is the 1st, shot arrangement only for a sample shot by display 62 
up one among all shot fields. Here, the 1st sample shot arrangement has the sample shot of m (3 
<==m<=n integer) individual, and makes the true coordinate location of the sample shots from the 1st 
to the m-th (Xtl, Ytl), (Xt2, Yt2), and .... (Xtm, Ytm). 

[0082] Next, the random-number-generation section 509 generates two or more random numbers 
based on the standard deviation (3sigma) inputted at step 112. That is, a normal-distribution remdom 
number (RXij, RYij) with the standard deviation (3sigma) centering on the true coordinate location 
(average) of the specific mark for which it asked under the optimal signal-processing conditions is 
independently generated in X and the direction of Y. Here, it expresses that Subscripts i are the i-th 
set of normal-distribution random numbers which the random-number-generation section 509 
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generates, and expresses that Subscript j is the j-th random niimber of the i-th set of normal- 
distribution random numbers. In this example, since the random-number-generation section 509 
generates the 1st set of normal-distribution random nxraibers about the above-mentioned 
measurement error. Subscript i is i= 1. Moreover, since a sample shots per hour is m pieces. 
Subscript j is set to j= 1 - m. Now, when a sample shots per hour is m pieces, the random-number- 
generation section 509 generates m normal-distribution random numbers (RXl 1, RYl 1), (RX12, 
RY12), and .... (RXlm, RYlm), and the EGA arithmetic unit 502 gives the normal-distribution 
random number from the random-number-generation section 509 to the true coordinate location of a 
sample shot as the above-mentioned measurement error. Consequently, the coordinate location of a 
sample shot is expressed as (Xtl+RXl 1, Ytl+RYl 1), (Xt2-hRX12, Yt2+RY12), and .... 
pCtm+RXlm, Ytm+RYlm), and amendment of the coordinate location in consideration of the 
measurement repeatability of an alignment sensor ends it. 

[0083] Furthermore, in step 1 1 9, the EGA arithmetic xmit 502 performs a statistics operation in EGA 
mode using the coordinate location of m sample shots amended at step 118, and the coordinate 
location (design value) of each sample shot stored in data division 503. That is, while determining 
operation parameter a-f from a formula 2 with the application of the least square method, each 
coordinate location which computed the coordinate location of all the shot fields on Wafer W using 
this determined parameter a-f, and was computed here is outputted to the storage section 506. 
[0084] Here, when positioning the wafer stage WS according to the coordinate location (calculated 
value) computed in EGA mode (or W-EGA mode), the error which carried out the core of the 
coordinate location which should be positioned, and the so-called stepping error arise. For this 
reason, if it takes into consideration to a stepping error and the processing conditions in EGA mode 
(or W-EGA mode) are not optimized like the measxjrement repeatability of an alignment sensor, it 
will become difficult to acquire a desired superposition precision. However, a stepping error 
(distribution) as well as the measurement repeatability of an alignment sensor is expressed with the 
normal distribution like drawing 7 . So, in this example, the processing conditions in EGA mode (or 
W-EGA mode) will optimize using the coordinate location where the normal-distribution random 
number with standard deviation (sigma or 3sigma) equal to the stepping distribution of errors for 
which it asked by experiment etc. beforehand was intentionally given as the above-mentioned 
stepping error to the coordinate location further computed at the step 119 other than the above- 
mentioned measurement error (step 1 1 7), and this stepping error was given. 

[0085] In addition, in EGA mode (or W-EGA mode), although the above-mentioned measurement 
error is produced only to a sample shot at the time of alignment mark detection, a stepping error is 
produced to each of all the shot fields on a wafer. For this reason, with a stepping error, the above- 
mentioned normal-distribution random nximber will be given to each coordinate location of all shot 
fields. Moreover, it is good also as a random number which took the peculiarity of a wafer stage into 
consideration for the normal-distribution random number generated as a stepping error. For example, 
when the stepping distribution of errors when moving a wafer stage to the left from the right along 
the array direction of a shot field differs from the stepping distribution of errors when moving to the 
right from Hidari conversely, it is good to change a noraial-distribution random number with a 
standard deviation equal to each distribution of errors for every shot train according to the migration 
direction of a wafer stage, and to give it to each coordinate location. 

[0086] Next, in step 120, operation part 505 reads the coordinate location (calculated value) of all the 
shot fields stored in the storage section 506 at step 119. Moreover, the stepping distribution of errors 
of the wafer stage WS for which it asked by experiment etc. is beforehand inputted into the random- 
number-generation section 509, and the random-number-generation section 509 generates a normal- 
distribution random nimiber with standard deviation (sigma or 3sigma) equal to this distribution of 
errors. Here, in order to simplify explanation, only one kind of distribution of errors (standard 
deviation) shall be inputted into the random-nximber-generation section 509. Moreover, the 
distribution of errors (standard deviation) inputted into the random-number-generation section 509 is 
displayed in the form of normal distribution on a display 62. Now, when all the shots per hours on a 
wafer are n pieces as above-mentioned, as for the random-number-generation section 509, n normal- 
distribution random numbers are generated. Operation part 505 outputs the coordinate location (it is 
equivalent to the 2nd coordinate location of this invention, and, below, is called an amendment 
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coordinate location) where this normal-distribution random niunber was given to the storage section 
506 while giving the normal-distribution random number from the random-number-generation 
section 509 to each coordinate location (calculated value) of all shot fields as the above-mentioned 
stepping error. Thereby, amendment of the coordinate location in consideration of a stepping error is 
completed. At this time, it may replace with the coordinate location (calculated value) which asked 
for the amendment coordinate location at step 119, and you may store in the storage section 506. In 
this example, the above-mentioned permutation shall be performed and a true coordinate location 
(1st coordinate location) and a true amendment coordinate location (2nd coordinate location) will be 
stored in the storage section 506 by this. 

[0087] Next, while operation part 505 searches for the difference (residuum) of the coordinate 
location (measurement value) of the truth stored in the storage section 506 at step 1 1 7 for every shot 
field, and the amendment coordinate location (calculated value) stored in the storage section 506 at 
step 120 in step 121, based on the residuum for every shot 'field, superposition precision 
(|X|+3sigma, 3sigma, or |X|) is computed. In addition, |X| is the absolute value of the average of the 
superposition error of the direction of X. At this time, operation part 505 indicates the residuum for 
every shot field by the vector on an indicating equipment 62. Moreover, you may make it display 
with a residuum to the standard deviation (normal distribution) corresponding to measurement 
repeatability or the stepping distribution of errors, and the 1st sample shot arrangement. After an 
appropriate time, as for operation part 505 (or operator), superposition precision (|X|+3sigma) judges 
whether a precision prescribe (for example, 0.09 micrometers) is satisfied (step 122). 
[0088] Now, if superposition precision satisfies a precision prescribe, it will be thought that the 
processing conditions in EGA mode, i.e., sample shot arrangement, are optimized. Then, it 
progresses to step 123 and memorizes to a specification part 504 by making into optimum conditions 
1st sample shot arrangement used at step 119 (registration). By the above, optimization of the 
processing conditions in EGA mode will be completed. When superposition precision satisfies a 
precision prescribe, operation part 505 newly inputs n normal-distribution random numbers from the 
random-number-generation section 509, and asks for an amendment coordinate location, and you 
may make it check superposition precision again here using this amendment coordinate location. In 
this case, since superposition precision will be checked using each of 2 sets of normal-distribution 
random numbers (stepping error), it becomes possible like the above-mentioned to optimize sample 
shot arrangement with a more sufficient precision compared with the case where only 1 set of 
normal-distribution random nximbers are used. In addition, if superposition precision does not satisfy 
a precision prescribe when the 2nd set of normal-distribution random numbers are used, sample shot 
arrangement is changed again and sample shot arrangement when superposition precision is satisfied 
with each of 2 sets of normal-distribution random numbers of a precision prescribe is made into 
optimum conditions. Moreover, 3 or more sets of normal-distribution random nvimbers are generated 
from the random-number-generation section 509, and sample shot arrangement may be optimized so 
that superposition precision may satisfy a precision prescribe for each class. 

[0089] Next, a sequence controller 508 detects the alignment mark of all sample shots according to 
the sample shot arrangement registered at step 123 using a LSA system. The LSA arithmetic unit 41 
carries out wave processing of the photoelectrical signal from a LSA system, asks for the coordinate 
location of an alignment mark, and outputs the coordinate location of each sample shot to the storage 
section 501 . The EGA arithmetic unit 502 performs a statistics operation (formula 2) in EGA mode 
using the coordinate location (measurement value) stored in the storage section 501, and the 
coordinate location (design value) stored in data division 503, computes the coordinate location of 
all the shot fields on Wafer W, and outputs all this computed coordinate location to a sequence 
controller 508. A sequence controller 508 performs superposition exposure of a reticle pattern to 
each shot field on the 1 st wafer W, positioning the wafer stage WS according to the coordinate 
location (calculated value) from the EGA arithmetic unit 502 (step 124). 

[0090] Although the coordinate location of all shot fields was computed in EGA mode according to 
the optimized sample shot arrangement at step 1 24, it may be made to perform superposition 
exposure here, using the true coordinate location for every shot field determined, for example at step 
1 17 as it is. Moreover, with the wafer after the 2nd in a lot, like the above-mentioned, EGA mode 
will be adopted under the various conditions optimized with the 1 st wafer, and superposition 
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exposure will be performed. 

[0091] On the other hand, if not satisfied with step 122 of a precision prescribe, it progresses to step 
125 immediately and judges whether operation part 505 changes sample shot arrangement. Here, 
since it is thou^t that sample shot arrangement with EGA mode is not optimized, it progresses to 
step 1 26 immediately as what changes sample shot arrangement. Now, in step 1 26, the sample shot 
specification part 504 changes sample shot arrangement according to directions of operation part 505 
(or operator). In this example, the 1st sample shot arrangement and sample shots per hour should be 
the same, and the location should be changed into the 2nd completely different sample shot 
arrangement, for example. 

[0092] Next, in step 127, it checks whether the measurement repeatability of an alignment sensor is 
good. Since measurement repeatability is already judged to be bad at step 1 1 5, it progresses to step 
118 immediately here, and a normal-distribution random number is given to each of the true 
coordinate location (Xtm+1, Ytm+1) of m sample shots of the 2nd sample shot arrangement, 
(Xtm+2, Ytm+2), and .... (Xt2m and Yt2m). Here, the random-number-generation section 509 has 
already generated m normal-distribution random nvimbers (RXl 1, RYl 1), (RX12, RY12), and .... 
(RXlm, RYlm) in the 1st sample shot arrangement. For this reason, the random-number-generation 
section 509 generates m normal-distribution random numbers (RXlm+1, RYlm+1) to -(m+l)2m 
position, (RXlmH-2, RYlm+2), and .... (RXl 2m and RYl 2m) among the 1st set of normal- 
distribution random numbers. The EGA arithmetic unit 502 is given to the true coordinate location of 
a sample shot by making the normal-distribution random number from the random-number- 
generation section 509 into a measurement error. It asks for an amendment coordinate location 
(Xtm+l+RXlm+l, Ytm+l+RYlm+l) and .... (Xtm+2+RXlm+2, YtmH-2+RYlm+2) 
(Xt2mH-RX12m and Yt2m+RY12m). What is necessary is here, just to give the normal-distribution 
random number generated to the duplicate sample shot at the time of the 1 st sample shot 
arrangement as it is, when a part of 1st and 2nd sample shot arrangement [ at least ] overlaps 
although the sample shot used in common by the 1 st and 2nd sample shot arrangement does not 
exist, 

[0093] Furthermore, the EGA arithmetic unit 502 performs a statistics operation (formula 2) again 
using the amendment coordinate location of m sample shots in the 2nd sample shot arrangement, and 
the coordinate location (design value) of each sample shot stored in data division 503, and computes 
the coordinate location of all the shot fields on Wafer W (step 1 19). Operation part 505 gives n 
normal-distribution random nxmibers inputted from the random-number-generation section 509 to the 
coordinate location computed with the EGA arithmetic unit 502 (step 120). Here, the normal- 
distribution random number given to the coordinate location of n pieces is completely the same as n 
normal-distribution random numbers given to the coordinate location for which it asked by the 1 st 
sample shot arrangement like the above-mentioned. 

[0094] Next, operation part 505 computes superposition precision based on the residuum (difference 
of a true coordinate location and an amendment coordinate location) for every shot field (step 121), 
and it judges whether superposition precision satisfies a precision prescribe (step 122). Here, if 
superposition precision satisfies a precision prescribe, like the above-mentioned, steps 1 23 and 1 24 
will be performed and superposition exposure will be ended. On the other hand, if a precision 
prescribe is not satisfied, it progresses to step 125 again. When steps 125-127, and 118-121 are 
repeated and performed and superposition precision satisfies a precision prescribe hereafter until 
superposition precision satisfies a precision prescribe, it will progress to step 1 23 as that by which 
sample shot arrangement was optimized. In addition, if measurement repeatability is judged to be 
bad at step 1 15, it is desirable to change sample shot arrangement so that a sample shots per hour 
may be increeised at step 1 26. 

[0095] By the way, when measurement repeatability is judged to be good at step 1 15, it will shift to 
step 119 itnmediately and a statistics operation will be performed. Hereafter, a sequence when 
measurement repeatability is good is explained briefly. Now, in step 119, the EGA arithmetic xmit 
502 reads the coordinate location of each sample shot according to the 1st sample shot arrangement 
inputted from the sample shot specification part 504 out of the coordinate location stored in the 
storage section 501 at step 113. Here, since it is premised on measxirement repeatability being good, 
the coordinate location which did not perform multiple-times measurement but asked also for ** 
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with the LSA arithmetic unit 41 can be \ised as it is like the above-mentioned. That is, it can be 
considered that the coordinate location for which it asked at step 1 13 is a true coordinate location 
(1st coordinate location of this invention). Furthermore, the EGA arithmetic imit 502 performs a 
statistics operation (formula 2) in EGA mode using the coordinate location (measurement value) 
read previously and the coordinate location in data division 503 (design value), computes each 
coordinate location of all the shot fields on Wafer W, and outputs each coordinate location to the 
storage section 506. 

[0096] Next, operation part 505 gives n normal-distribution random numbers inputted from the 
random-number-generation section 509 to the coordinate location computed with the EGA 
arithmetic unit 502 (step 120), and searches for a difference (residuum) with the coordinate location 
(measurement value) memorized by the storage section 501 at this amendment coordinate location 
and step 113. After an appropriate time, superposition precision is computed from the residuum for 
every shot field (step 121). Furthermore, it judges whether superposition precision satisfies a 
precision prescribe (step 122), if the precision prescribe is satisfied, it will progress to step 123, and 
it is set as a specification part 504 by making into optimum conditions 1 st sample shot arrangement 
used at step 1 1 9. Furthermore, a sequence controller 508 performs superposition exposure of a reticle 
pattern to each shot field on the 1 st wafer W, positioning the wafer stage WS according to the 
coordinate location (calculated value) memorized by the storage section 506 at step 119 (step 124). 
[0097] On the other hand, if superposition precision does not satisfy a precision prescribe, it 
progresses to step 125, and it judges that sample shot arrangement is changed here, and shifts to step 
126, and, as for a specification part 504, sample shot arrangement is changed. After an appropriate 
time, it judges that measurement repeatability is good at step 127, and retum and the EGA arithmetic 
unit 502 read the coordinate location of each sample shot from the storage section 501 to step 119 
according to the 2nd sample shot arrangement inputted from the specification part 504, Each 
coordinate location of all the shot fields on a wafer is computed by furthermore performing a 
statistics operation (formula 2), and each coordinate location is outputted to the storage section 506. 
Hereafter, if steps 120-122 are performed and superposition precision satisfies a precision prescribe 
like the above-mentioned, steps 1 23 and 1 24 will be performed and superposition exposure will be 
ended. On the other hand, if a precision prescribe is not satisfied, it progresses to step 125 again. 
When steps 125-127, and 119-121 are repeated and performed and superposition precision satisfies a 
precision prescribe hereafter until superposition precision satisfies a precision prescribe, it will 
progress to step 123 as that by which sample shot arrangement was optimized. 
[0098] Now, although sample shot arrangement with the EGA mode chosen at step 1 14 was 
optimized, even if it does not depend on the measurement repeatability of an alignment sensor but 
changes sample shot arrangement like the above-mentioned, superposition precision may not be 
satisfied with the above explanation of a precision prescribe. Then, if superposition precision does 
not satisfy a precision prescribe even if it changes only the count which was able to define sample 
shot arrangement beforehand, it judges that sample shot arrangement is not changed at step 125, and 
it progresses to step 1 28 and judges whether EGA mode is changed into W-EGA mode (or D/D 
mode). What is necessary is for operation part 505 to determine the necessity of modification in 
alignment mode according to the program defined beforehand, or to tell an operator about the ability 
not to expose and just to make an operator determine it in EGA mode at an indicating equipment 62 
or a buzzer. Here, in carrying out a mode change, it shifts to step 129, in not carrying out a mode 
change, it will not perform superposition exposure to the 1st wafer, but wafer exchange will be 
performed, and loading of the 2nd wafer will be carried out on the wafer stage WS. 
[0099] Next, the alignment mode which should be applied to the 1st wafer in step 129 is determined. 
Here, if the alignment mode determined at step 1 14 is EGA mode, selectable [ of W-EGA mode or 
the D/D mode ] will be carried out, and D/D mode is made selectable if it is in W-EGA mode. 
Therefore, although it is selectable in W-EGA mode or D/D mode in this example, W-EGA mode 
shall be chosen in consideration of the throughput of equipment. At this time, operation part 505 or 
an operator specifies W-EGA mode to the EGA arithmetic unit 502. 

[0100] After an appropriate time, in step 130, it judges whether alignment mode is D/D mode (step 
130), and if it is in D/D mode, it will shift to step 124 immediately and superposition exposure will 
be performed. If measurement repeatability is already judged to be good in step 1 15 at tliis time, a 
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sequence controller 508 will perform superposition exposure, detecting an alignment mark for every 
shot field using a LSA system. Or you may make it position the wafer stage WS according to the 
coordinate location memorized by the storage section 501 at step 1 13. On the other hand, if 
measurement repeatability is already judged to be bad in step 115, superposition exposure will be 
performed, positioning the wafer stage WS according to the coordinate location memorized by the 
storage section 506 at step 117. In addition, when D/D mode is chosen with the 1st wafer, D/D mode 
will be applied also to the wafer after the 2nd in a lot. Moreover, it is desirable that D/D mode is 
chosen when D/D mode is chosen at step 129, and the sequence as the 1st wafer even with the 2nd 
sheet to the 2nd wafer or several wafers same when measurement repeatability is bad is adopted, and 
it is made to perform selection in alignment mode etc. again. 

[0101] Now, since W-EGA mode was chosen in this example, it shifts to step 127 from step 130, and 
the measurement repeatability of an alignment sensor is checked, if measurement repeatability is 
good, it will progress to step 119, and if conversely bad, it will progress to step 118. You may make 
it choose Wl-EGA mode or W2-EGA mode here based on the description of the array error which 
did not depend on the measurement repeatability of an alignment sensor when W-EGA mode was 
chosen, for example, was computed at step 114. Hereafter, although Wl-EGA mode is mentioned as 
an example and explained, the case where measurement repeatability is bad and progresses to step 
118 here is described. 

[0102] In step 118, the EGA arithmetic unit 502 inputs the 1st suitable sample shot arrangement for 
the Wl-EGA mode determined with the sample shot specification part 504, and reads the true 
coordinate location of m sample shots out of the true coordinate location of n pieces already stored in 
the storage section 506 at step 117. Furthermore, the EGA arithmetic imit 502 gives m normal- 
distribution random numbers (it corresponds to a measurement error) inputted from the random- 
number-generation section 509 to the true coordinate location of each sample shot. 
[0103] Next, operation part 505 (or operator) determines the value of the parameter S in the above- 
mentioned formula 4 (namely, the weight parameter D or a correction factor (C)), and gives it to the 
weight generating section 507. The weight generating section 507 computes weighting given to each 
of the coordinate location (what gave the normal-distribution random number to the true coordinate 
location) of m sample shots for every shot field using the ftmction which determined the weighting 
fimction (formula 4) and was determined from the value of this parameter S here, and outputs this 
computed weighting to the EGA arithmetic unit 502. Furthermore, after giving weighting from the 
weight generating section 507 to the coordinate location of each sample shot for every shot field, 
with the application of the least square method, from a formula 3, the EGA arithmetic unit 502 
determines operation parameter a-f, and computes that coordinate location using this parameter a-f. 
The coordinate location of all the shot fields computed here is stored in the storage section 506 with 
the value of Parameter S (step 1 19). Next, operation part 505 gives n normal-distribution random 
nimibers (it corresponds to a stepping error) inputted from the random-number-generation section 
509 to the coordinate location computed with the EGA arithmetic unit 502 (step 120), and searches 
for a difference (residuum) with the true coordinate location memorized by the storage section 506 at 
this amendment coordinate location and step 117. After an appropriate time, superposition precision 
is computed from the residuum for every shot field (step 121). 

[0104] At this time, operation part 505 outputs the residuum for every shot field, the 1st sample shot 
arrangement, and the value (weighting constant) of Parameter S to a display 62. As shown in 
drawing 9 , an indicating equipment 62 attaches and displays O mark on m shot fields ( drawing 9 28 
pieces) which indicated the residuum for every shot field by the vector, and were chosen as a sample 
shot. Furthermore each weighting constant of X and the direction of Y is written together, and it is 
made to tell an operator. Moreover, you may make it also display the superposition precision 
(|X|4-3sigma, 3sigma, or |X|) computed by operation part 505 in the form of a numeric value or 
normal distribution, 

[0105] Next, it judges whether superposition precision satisfies a precision prescribe (step 122). here, 
if the precision prescribe is satisfied, it will progress to step 123, the 1st sample shot arrangement is 
set up as optimum conditions to a specification part 504, and it is set up to the weight generating 
section 507, using a weighting constant (value of Parameter S) as an optimum value (or a weighting 
fijnction ~ the optimal fimction — carrying out). Next, a sequence controller 508 detects the 
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alignment mark of all sample shots according to the sample shot arrangement set up at step 123 
using a LSA system. The LSA arithmetic unit 41 carries out wave processing of the photoelectrical 
signal from a LSA system, asks for the coordinate location of an alignment mark, and outputs the 
coordinate location of each sample shot to the storage section 501 . The EGA arithmetic unit 502 
inputs >yeighting for every sample shot generated from the weight generating section 507 for every 
shot field, and weighting is performed in the coordinate location (measurement value) of each 
sample shot stored in the storage section 501. Furthermore, a statistics operation (formula 3) is 
performed in W-EGA mode using this coordinate location by which weighting was carried out, and 
the coordinate location (design value) stored in data division 503, the coordinate location of £ill the 
shot fields on Wafer W is computed, and all this computed coordinate location is outputted to a 
sequence controller 508. A sequence controller 508 performs superposition exposure of a reticle 
pattern to each shot field on the 1 st wafer W, positioning the wafer stage WS according to the 
coordinate location (calculated value) from the EGA arithmetic unit 502 (step 124). 
[0106] On the other hand, if superposition precision does not satisfy a precision prescribe, it 
progresses to step 125, and it judges whether at least one side of the processing conditions in W- 
EGA mode, i.e., sample shot arrangement and a weighting constant (value of Parameter S), is 
changed. Here, it shall judge that the weighting constant is not optimized and operation part 505 (or 
operator) changes the value of a weighting const£int (namely, a correction factor C or a weight 
parameter (D)) in step 126. After an appropriate time, in step 127, it judges whether measurement 
repeatability is good, if the measurement repeatability in previous EGA mode (step 1 15) is good, it 
will progress to step 119, and if conversely bad, it will progress to step 118. Although measurement 
repeatability progresses to step 1 18 as a bad thing here, at step 126, only a weighting constant is 
changed and sample shot arrangement is not changed. For this reason, a new normal-distribution 
random number will be generated from the random-nxmiber-generation section 509, and it is not 
necessary to amend the coordinate location of a sample shot, and will shift to step 1 19 immediately 
at step 118. That is, although measurement repeatability will progress to step 1 1 8 if it is bad, only 
when sample shot arrangement is changed at step 126, to the sample shot added with the 
specification part 504 (or modification), operation part 505 will input the normal-distribution random 
number from the random-number-generation section 509, and will amend the true coordinate 
location. 

[0107] Next, the weight generating section 507 computes weighting given to each of the coordinate 
location of m sample shots for every shot field using this determined fiinction, and outputs this 
computed weighting to the EGA arithmetic xmit 502 while it determines a weighting fiinction 
(formula 4) according to the weighting constant (parameter S) changed at step 126. Furthermore, 
after giving weighting from the weight generating section 507 to the coordinate location (what gave 
the normal-distribution random number to the true coordinate location) of each sample shot for every 
shot field, with the application of the least square method, from a formula 3, the EGA arithmetic unit 
502 determines operation parameter a-f, and computes that coordinate location using this parameter 
a-f. The coordinate location of all the shot fields computed here is stored in the storage section 506 
with the value of Parameter S (step 1 1 9). 

[0108] Furthermore, operation part 505 gives n normal-distribution random numbers inputted from 
the random-nvimber-generation section 509 to the coordinate location computed with the EGA 
arithmetic unit 502 (step 1 20), and searches for a difference (residuum) with the true coordinate 
location memorized by the storage section 506 at this amendment coordinate location and step 117. 
After an appropriate time, superposition precision is computed from the residuum for every shot 
field (step 121). Next, it judges whether superposition precision satisfies a precision prescribe (step 
122), and if a precision prescribe is satisfied, steps 123 and 124 will be performed like the above- 
mentioned. It judges whether on the other hand, if a precision prescribe is not satisfied, it progresses 
to step 125, and a weighting constant is changed again, or it changes to sample shot arrangement. 
Here, since superposition precision does not satisfy a precision prescribe, it shall progress to step 
126, and only a weighting constant shall be changed. If steps 127, 1 18-122 are fiirthermore 
performed, superposition precision satisfies a precision prescribe and it will not be [ steps 123 and 
124 will be performed and ] conversely satisfied, it progresses to step 125. Hereafter, steps 1 18-122 
will be repeated and performed, making a sequential change at least of one side of a weighting 



http ://www4. ipdl .ncipi .go.jp/cgi-bin/tran_web_cgi_ejj e 9/28/2006 



JP,2000-173921,A [DETAILED DESCRIPTION] 



Page 21 of 25 



constant and sample shot arrangement until the superposition precision in Wl-EGA mode satisfies a 
precision prescribe. In addition, what is necessary is to shift to step 119 fi"om step 127, when 
measurement repeatability is good, to use the coordinate location for which it asked at step 113 
completely like EGA mode as it is, and just to optimize a weighting constant and sample shot 
arrangement as above-mentioned. 

[0109] Here, in this example, a sequential change only of the weighting constant is made by the 
same sample shot arrangement, and the weighting constant to which superposition precision 
becomes good most is selected. Drawing 10 shows the relation of the superposition precision 
(|X|+3sigma) and the weighting constant which are obtained when a sequential change only of the 
weighting constant is made by the sample shot arrangement in drawing 9 . In drawing 10 , when a 
weighting constant is 50, superposition precision is the best. Here, if superposition precision has 
satisfied the precision prescribe while selecting the weighting constant 50, the value will be set as the 
weight generating section 507. At this time, it may be made to display the relation of drawing 10 on 
a display 62, and an operator chooses the weighting constant to which superposition precision 
becomes good most, and sets that value as the weight generating section 507. In addition, if all 
superposition precision searched for by the same sample shot arrangement does not satisfy a 
precision prescribe, sample shot arrangement will be changed and superposition precision will be 
again searched for in each of two or more weighting constants. 

[01 10] Now, if superposition precision does not satisfy a precision prescribe even if it changes a 
weighting constant and sample shot arrangement, it progresses to step 128 noting that a condition 
change is not made at step 125, and judges whether alignment mode is changed into D/D mode from 
Wl-EGA mode. According to the program defined beforehand, operation part 505 determines the 
necessity of modification in alignment mode, or at an indicating equipment 62 or a buzzer, in Wl- 
EGA mode, it tells an operator about the ability not to expose and an operator should just determine 
it. Here, in carrying out a mode change, after changing alignment mode into D/D mode at step 129, it 
shifts to step 124 from step 130, and superposition exposure is performed in D/D mode like the 
above-mentioned. On the other hand, in not carrying out a mode change, it does not perform 
superposition exposure to the 1st wafer, but the 1st wafer is contained to the original lot (carrier) or 
the lot for unloads (carrier), and a sequence controller 508 does loading of the 2nd wafer on the 
wafer stage WS in parallel to the above-mentioned receipt. 

[0111] Although Wl-EGA mode was explained above, since W2-EGA mode is also the same 
sequence, explanation is omitted here. In addition, in W2-EGA mode, since it changes to the point 
symmetry core of nonlinear distortion and that optimization is performed besides a weighting 
constant and sample shot arrangement, only this point differs from Wl-EGA mode. Moreover, also 
when W-EGA mode is chosen at step 1 14, a weighting constant and sample shot arrangement 
(further point symmetry core of nonlinear distortion) as well as [ completely ] the above-mentioned 
explanation will be optimized. 

[01 12] Furthermore, in W-EGA mode, the distance of the shot field which should determine a 
coordinate location, and each of two or more sample shots is used, and it is asking for weighting 
given to the coordinate location of each sample shot. Although the above-mentioned distance is 
found from the coordinate location of a shot field, and the coordinate location of a sample shot at this 
time, as the shot field of the arbitration on a wafer, or a coordinate location of a sample shot, any of 
the coordinate location on the design stored in the exposure shot location data division 503 or the 
true coordinate location stored in the storage section 506 at step 117 may be used. When especially 
measurement repeatability is good, the coordinate location (measiirement value) stored in the storage 
section 501 at step 113 may be used. 

[0113] Moreover, the weighting function (formula 4) is prepared for each of the alignment mark for 
the directions of X, and the alignment mark for the directions of Y, and it is possible to set up 
weighting Win independently in the direction of X and the direction of Y. (For this reason, extent of 
nonlinear distortion of a wafer (size), regularity, or a step pitch (although it depends also on the 
width of face of the street line on a wafer), i.e., the adjoining pitch of two shot fields) Even if the 
direction of X differs in the value corresponding to shot size from the direction of Y mostly, it is 
possible to amend the shot array error on a wafer with a sufficient precision by setting up the 
weighting constant of X and the direction of Y independently. Therefore, in case a weighting 
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constant is changed like the above-mentioned, you may make it make it differ in each of the 
direction of X, and the direction of Y. 

[01 14] By the way, although [ the above example ] 1 set of normal-distribution random numbers 
(RXl 1, RYl 1), (RX12, RY12), and .... (RXlm, RYlm) are generated at step 1 17 and each 
coordinate location of a sample shot is amended For example, the 2nd set of m normal -distribution 
random numbers (RX21, RY21), (RX22, RY22), .... (RX2m, RY2m) is generated again, each 
coordinate location of a sample shot is amended, superposition precision is searched for using this 
amended coordinate location, and you may make it check whether superposition precision is satisfied 
also with the 2nd set of normal-distribution random nxmibers of a precision prescribe. If 
superposition precision does not satisfy a precision prescribe temporarily when the 2nd set of 
normal-distribution random nimibers are used, sample shot arrangement, the weighting constant, the 
point symmetry core of unsymmetrical distortion, etc. are changed again, and processing conditions 
are optimized so that superposition precision may be satisfied with each of 2 sets of normal- 
distribution random numbers of a precision prescribe. In this case, since the processing conditions in 
EGA mode or W-EGA mode will be optimized using each of 2 sets of normal-distribution random 
nxmibers (measurement error), it becomes possible like the above-mentioned to optimize processing 
conditions with a more sufficient precision compared with the case where only 1 set of normal- 
distribution random numbers are used. Moreover, 3 or more sets of normal-distribution random 
numbers are generated from the random-nvimber-generation section 509, and processing conditions 
may be optimized so that superposition precision may satisfy a precision prescribe for each class. 
That is, if 2 or more sets of normal-distribution random numbers are prepared, the measurement 
error produced at random can be reproduced with a sufficient precision, and it will become possible 
to optimize more reliable processing conditions. In addition, what is necessary is just to repeat and 
perform steps 1 18-122 as what does not change processing conditions at step 126, but changes only a 
normal-distribution random number, when using two or more sets of normal-distribution random 
numbers. 

[01 15] Moreover, when amending the coordinate location of a sample shot at step 117, you may 
make it give a separate normal-distribution random nimiber to the coordinate location of the 
direction of X, and the coordinate location of the direction of Y, For example, multiple-times 
detection of the same alignment mark Mx is carried out using a X-LSA system, it asks for that 
measurement distribution of errors (standard deviation), and a normal-distribution random number 
with this standard deviation is given to the coordinate location of the direction of X. What is 
necessary is similarly, to carry out multiple-times detection of the same alignment mark My using a 
Y-LSA system, to ask for that measurement distribution of errors (standard deviation), and just to 
make it give a normal-distribution random number with this standard deviation to the coordinate 
location of the direction of Y. 

[01 16] Furthermore, since die alignment mark of a wafer periphery tends to collapse xmder the effect 
of a process etc., the measurement error in the shot field which exists in a wafer periphery becomes 
large. Then, the normal-distribution random number which has big standard deviation to the 
coordinate location of the sample shot which exists in the field (for example, zona-orbicularis field 
of a wafer periphery) considered that a measurement error becomes large on a wafer gives, and it 
may make give the normal-distribution random number in which a measurement error has small 
standard deviation to the coordinate location of the sample shot which exists in the field (for 
example, circular field of a wafer core) considered to be small. What is necessary is to detect 
multiple times every using the same alignment sensor by considering each of one alignment mark in 
the zona-orbicularis field of a wafer periphery, and one alignment mark in the circular field of a 
wafer core as a specific mark, and just to memorize in the random-number-generation section 509 in 
quest of that measurement distribution of errors (standard deviation) for every field at this time. 
Moreover, it divides into three or more fields according to extent of the measurement error on a 
wafer, and you may make it give the normal-distribution random nxmiber which has standard 
deviation equal to the measurement distribution of errors for every field to the coordinate location of 
a sample shot. For example, you may make it divide into the circular field of a core, and two or more 
concentric circular zona-orbicularis fields with a wafer with which a measurement error gets worse 
as it goes to a periphery from a core. 
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[01 17] Moreover, although the normal-distribution random number with standard deviation equal to 
the stepping distribution of errors was given to each of all the coordinate locations on the wafer 
computed at step 1 1 9 in the sequence ( drawing 1 ) of this example, it is not necessary to give a 
normal-distribution random number to a coordinate location depending on extent (magnitude) of the 
stepping distribution of errors. That is, the coordinate location computed at step 1 1 9 is made into the 
2nd coordinate location of this invention, and you may make it search for superposition precision, 
using this computed coordinate location as it is. 

[01 18] Moreover, although it is not shown in drawing 1 when D/D mode is chosen at step 1 14, if 
measurement repeatability is good, it will shift to step 124 immediately from step 115, and 
superposition exposure will be performed. On the other hand, if measurement repeatability is bad, 
after performing steps 116 and 117 and asking for the true coordinate location for every shot field, it 
will shift to step 1 24 and superposition exposure will be performed. Here, in the wafer after the 2nd 
sheet having asked for the true coordinate location for every D/D mode, i.e., a shot field, a 
throughput falls sharply. For this reason, it is desirable to acquire a desired superposition precision 
by D/D mode being chosen with the 1 st wafer, and choosing EGA mode or W-EGA mode at step 
1 14 in the 2nd wafer, when measurement repeatability is bad, and optimizing the processing 
conditions in this selected alignment mode. Or alignment mode may be determined or you may make 
it search for measurement repeatability with the application of the sequence of drawing 1 again from 
the 2nd wafer. In addition, it does not depend on a class, measurement repeatability, etc. in 
alignment mode, but you may make it always apply the sequence of drawing 1 to each of two or 
more wafers (for example, 1 -several sheets). 

[0119] By the way, when the alignment mark which exists in a wafer top, especially a periphery is 
unsymmetrical under the effect of processes, such as coverage, the coordinate location measured by 
the alignment sensor will have an error (offset). That is, it has incorrect-detected. Unlike the 
measurement error which generates a true coordinate location as a core, this error is generated only 
in the specific direction (for example, direction which keeps away from a wafer core), as mentioned 
above, and that error (the amoimt of incorrect detection) cannot ask for multiple-times measurement. 
That is, when having incorrect-detected, the true coordinate location in step 117 turns into "an 
incorrect-detected coordinate location," Therefore, that error searched for from an experiment or 
experience is deducted from "the incorrect-detected coordinate location" in step 117, when 
measurement repeatability is bad, and it asks for a true coordinate location, it deducts from the 
coordinate location of all the shot fields for which it asked at step 113 when measurement 
repeatability was good, it asks for a true coordinate location, and superposition precision may search 
for using this coordinate location. This becomes possible to optimize the processing conditions in 
EGA mode or W-EGA mode with a sufficient precision much more. 

[0120] Moreover, although it asks for the coordinate location used for the alignment mode decision 
in step 1 14 at step 113, since multiple-times measurement is omitted for every alignment mark at 
step 113, the coordinate location for which it asked here is not necessarily a true coordinate location. 
Therefore, when the measurement repeatability of an alignment sensor is extremely bad, the 
alignment mode determined at step 1 14 is doubtfiil in whether it is the optimal mode (unreliable). 
For this reason, when the measurement repeatability memorized at step 107, i.e., standard deviation, 
(3sigma) is larger than a predetermined allowed value, it is good to perform multiple-times 
measurement for every alignment mark in step 1 13, to ask for the true coordinate location of all shot 
fields, and to determine alignment mode using the true coordinate location for every shot field at step 
1 14. In this case, although it will judge that measurement repeatability is bad at step 1 1 5 and will 
shift to step 1 16 in drawing 1 , since the activity of steps 116 and 1 17 is already ended at step 1 13, it 
will shift to step 1 1 8 immediately and coordinate location amendment will be performed. In addition, 
other sequences are completely the same as the above-mentioned example. 
[0121] Now, although the above example explained the sequence for optimizing the processing 
conditions in EGA mode or W-EGA mode, it is also good to search for superposition precision in 
each of two or more processing conditions in EGA mode or W-EGA mode, and to analyze 
superposition precision in each processing conditions for every alignment mode (simulation). 
Although drawing 10 shows the relation between the superposition precision when changing only a 
weighting constant by the same sample shot arrangement, and a weighting constant, it asks for the 
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above-mentioned relation in each of further two or more sample shot arrangement, and you may 
make it express these on the same graph. In this case, the superposition precision when changing a 
weighting constant and sample shot arrangement can be investigated easily. Moreover, although only 
the one data (residuum) was indicated by the vector in one shot field in drawing 9 , it may be made 
to indicate two or more data by the vector for every shot field. For example, a difference with the 
simulation result, the actual exposure result, and the simulation result and the exposure result like the 
above-mentioned may be displayed on coincidence as three vectors. At this time, it becomes possible 
to display only the vector of one required data by changing the scale of a vector for every data. This 
can be easily realized by changing the dilation ratio for every data, when indicating the data stored in 
the storage section 506 by the vector on an indicating equipment 62. 

[0122] Furthermore, if the shot field (jxmcip shot) where the description (inclination) of the array error 
of 1 thru/or some shot fields differs firom the inclination of the remaining shot fields greatly in the 
same wafer, and the inclinations concerned differ is specified as a sample shot in case the coordinate 
location of all shot fields is computed at step 119, though natural, the calculation precision 
(superposition precision |X|+3sigma) of a shot array may fall. Here, it can be called for from the 
description of the array error acquired at step 114 whether it is a jump shot. Therefore, when a jimip 
shot may be contained in sample shot arrangement, it is good to fly in a statistics operation and to 
reject the alignment data of a shot. Consequently, a shot array can be computed with a sufficient 
precision by the statistics operation, and it becomes possible to raise superposition precision. In 
addition, or it exposes by positioning the wafer stage WS according to the measxirement result of an 
alignment sensor, the alignment data of a jvimp shot are considered to be incorrect detection, and 
should be made to perform superposition exposure in D / D mode about a jump shot, i.e., to just be 
exposed like shot fields other than a jump shot. 

[0123] Moreover, what is necessary is just to be able to judge whether a wafer has linear strain or it 
has nonlinear distortion, when making selectable EGA mode or W-EGA mode at step 114. Then, as 
an example of this decision approach, the coordinate location of all the shot fields on a wafer is 
computed with the application of EGA mode, and the difference (residuum) of this coordinate 
location (calculated value) and the coordinate location for which it asked at step 1 13 is searched for 
for every shot field. What is necessary is to be able to apply linear approximation, when the 
residuum of each shot field is small enough, namely, to think that it has only linear strain, and just to 
think that it has nonlinear distortion, when a residuum is conversely large. 

[0124] Although it was made to carry out to selection of the optimal alignment sensor in the above 
example, various information (for example, a wafer, a substrate, the class of resist, thickness and the 
configuration of an alignment mark, a level difference, etc.) is described as identification code, for 
example to the lot (carrier) or the wafer, and you may make it equipment itself choose the optimal 
alignment sensor for a wafer by reading this identification code. Moreover, an alignment sensor may 
be which method of a TTR method, a TTL method, or an off axis method, and even if the detection 
method is also any of the LSA method like the above, the image-processing method like the FIA 
system 20, or 2 flux-of-light interference method like the LIA system 30 fiirther, it is not cared 
about. Furthermore, the alignment approach of this invention may be realized by any of software and 
hardware in an aligner. Moreover, this invention is completely applicable similarly to repair 
equipment, a wafer prober, etc. besides the aligner of various methods including the aligners (a 
projection mold aligner. X-ray aligner, etc.) of a step-and-repeat method, a step and a scanning 
method, or a pro squeak tea method. 
[0125] 

[Effect of the Invention] Since multiple-times measurement of each coordinate location of two or 
more processing fields on a substrate is carried out £ind he is trying to choose the minimum thing of 
dispersion condition to the dispersion condition of the measurement result of the multiple times as 
optimal detection conditions as mentioned above according to this invention, the measurement 
repeatability of an alignment sensor can extract the best detection conditions. For this reason, since 
detection of the mark location on a subsequent substrate is detectable on the detection conditions 
statistically made the optimal, the dependability of a measurement result improves. 



http ://www4. ipdl . ncipi .go.jp/cgi-bin/tran_web_cgi__ejj e 9/2 8/2006 



JP,2000-173921,A [DETAILED DESCRIPTION] Page 25 of 25 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/28/2006 



JP,2000-173921,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPZ are not: responsible for any 
damages caused by the use o£ this translation 



1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart Fig. showing an example of the alignment approach by the example of 

this invention. 

[Drawing 2] Drawing showing the outline configuration of a suitable projection aligner to apply the 
alignment approach of this invention. 

[Drawing 3] The block diagram of the control system of the projection aligner shown in drawing 2 . 
[Drawing 4] Drawing with which principle explanation of Wl-EGA mode is presented. 
[Drawing 5] Drawing with which principle explanation of W2-EGA mode is presented. 
[Drawing 6] Drawing incidental to the shot field showing the configuration of 2 sets of alignment 
marks. 

[Drawing 7] Drawing showing the normal distribution corresponding to the measurement 

repeatability (measurement distribution of errors) of an alignment sensor. 

[Drawing 8] Drawing with which explanation of selection in alignment mode is presented. 

[Drawing 9] The vector map in which the residuum of each shot field on a wafer is shown. 

[Drawing 10] Drawing showing the relation between the superposition precision when changing only 

a weighting constant by the same sample shot arrangement, and a weighting constant. 

[Description of Notations] 

1 7 LS A System 

41 LSA Arithmetic Unit 

501 Alignment Data Storage Section 

502 EGA Arithmetic Unit 

505 Operation Part 

506 Storage Section 

507 Weight Generating Section 

508 Sequence Controller 

509 Random-Number-Generation Section 
WS Wafer stage 
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(start) 

i 



109 



i 



_ ^ Afl — .. . ^ 



i« 



104 




lis 



111 



116 



iir 





-I 



|ji«tt»iiiE| 



|:i^y:ytfyViitflitjE| 
■ "i 




[Drawing 6] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 



9/28/2006 



JP,2000-173921,A [DRAWINGS] 



Page 2 of 4 



lA) 




IB) 



a 
□ 
□ 



\ 



Mx 



[Drawine 8" 




(A) 


t 


/ 









(B) 




"Drawing 9] 




«;f*sr»t5E«L. X SO 

YSO 



[Drawing 10] 




7 fb Jiff '50 "fSo 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2006 



JP,2000-173921,A [DRAWINGS] 



Page 3 of 4 



[Drawing 2] 

300 30A ^OB 




[Drawing 3] 




40 



50 3 



LSAJfd^h 1 4 1 

1^ 



H USA 




5 0 \ 



1 



502 



EGA 



5 0 9' 



60 



1 



504 



SOT 



rSOS 



i 



508 



506 



6 K 



62 



[Drawing 4] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/28/2006 



JP,2000- 173921, A [DRAWINGS] 



Page 4 of 4 




SOAK 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 9/28/2006 



(l9)H*B^Jr (JP) 



02) i3t ^ 4* 1^ ^ « (A) 



#132000-173921 
(P2000- 173921 A) 

(43) ^jkm B ¥*12^ 6 H 23 H (2000. 6. 23) 



H 0 1 L 21/027 
G 0 3 F 9/00 



F I 

HO IL 
GO 3F 
HO IL 



21/30 
9/00 
21/30 



r-T3-K(##) 



5 2 OA 
A 

5 2 5W 
5 2 5X 



ifsa* m^m(o&ie o l (± 23 h) 



(21) mg#^ 

(22) mB!B 



t-27512( P2000-27512) 
5 ^ 2 ^ 8 B ( 1993. 2. 8) 



(71}UHA 000004112 

^G^=rf%GaK^o9i^ 3 TS 2 $ 3 ^ 

S3M5=Ff^fflK*.©rt3T12#3# «c 
«3S^TftBBK*,©f«J3TB2»3# « 



(57) mm} 

(Es) (D^^^. mm^<Dmwj&m^m^-t^m±m 

^ftStlfiSlil^ai-rS^lXg (S 1 02) milB 
5Sg2i:g (S 1 0 4. S 1 07) i:. MS^ZIST 

i^ai*#*iSjW{ci5?-r^^3i@ (s 1 1 0. SI 

1 2) i:> ^w-rso 




(2) 



1 

i[^^/^0/J^^ (/ ^«IW^ff S»iWtSS?-r 5^ 3 Xg 

iuiB^3xgT'«, H^^lB^2|l^iM!!)^«/J^©«l^il^<^*s 
v^-rn*^ 1 afciB«<Dffia^b-a-:i?ao 

WIB^ 3 XST'ti, S([BB{i^^ffla^<*SJi:*46 enZ-cBu 

fctt SifiSIf $S^. MIBg»?$ nfc^^lU^ft coTT-H-ffl 
CliS?JS7] BulSltSiJ^n/cfiBlf^^SrBufBai^W* 

too t>m^-fniJ* 1 o*. Sf}IB^tt±<DiB?ijmSi M 
IBIti»J$n/c{4H1f^i:<DF3co^MM^{cS^v^Tm 



10 



20 



30 



40 



50 



1^M2000- 1 7 3 9 2 1 
2 

^'i^^t^c t^n^tt^mMm 6 tiB^<D{fiH^t> 

Ho 

nt^ct ^mwL tt^ m^m s t iB^^is t)-a:73 
[fi*a 1 0 ] m^m 1 T^sfi*^ 9 (oi^tnt)^ 1 « 

tiBic<D{4S^t>-ti::^jifcJ;D, m^/'^^-ytmH^ 
lc{iH^b-ti-$n/cMfBSffi±Jc. HuiBm^^^^-y^ 

1 1 ] 1 0 tSH«<DS^;^a^fflv> 

im^m 1 2] 1 1 tciB^cDx/wxSjiTja 
*iisBS«±t}^fig^nfci#^T-^^, -^-n^ns^s 

^{c^^is-rs^a^i^^saa-r^i^^^iSccDM^^aa^ 
BuiBSW^Sfis B^^lB^SJO■try+^-*>e.l/^■fn*M o 

^mvit^ct^n^tt^m^m 1 3 s/ctiii*^ 1 

4 fc|B«<D{u§^t)-li-gH. 

1 6 ] m^m 1 3 7^sis*« 1 5 o^^-rnA^ 
1 aKgBe<ofii[H^t>-e-SH^*L, 



(3) 



5c t^imtt ^myiMmo 

[000 1] 

SL<Dmmmm (^^a-yh^a. <o^^ 

feCDT'feSo 10 
[0002] 

(c. ^tDffiS^tj-a- (T^-r^^h) ttS^grStciSiffift 

[0 0 0 3] ii^, U y^'v7-<X§T'{i^x>'\±(c 1 
OgJ.;(±©|5i8S/^t5f-y (U-^^/W^^-y) 



1=1 



a re 



#'J?t^i677-r^>'hfflv-^;S:{«r^LT*5t. fife 

[0 0 0 4] ':7X>'N77-('^>h{c{i:;^SiJUT2O0:^ 
^A^^t). 1 Oti-i/x/NicDv/g -y h^ii§fC^-<D7^ 

•:5'''r (D/D) 77'r^yh:;^ST-fe§, t^io 

ti, ■J7X/N±(DIKO*>0:>'3 y h^l^<D*0 7^ 

;!/ • 7v'r'^>h7?^*<<^ffl$nTt/>5o #t]KftT* 
tt. fiaRtfl^fj^BSe 1—4 4 4 2 9^i^S. miBS6 2 
-84 5 1 6#i:j«. !|tr»8S6 2—2 9 1 1 3 S^ii^ffi 
^(cP,a^$nTt/''5<t^{C. •t7X>'N±(D>'3 7 hSB^lJcD 50 



^^2000-1 7392 1 
4 

MM"J1±^8tft6^#afc J: o Ti^^fc^t^-r 5 X y / ^ y X 
H • ^fa-/^;l/ • 751'^ yh (E G A) ^ie*^±jjSii: 

[0 0 0 5] EGATsiCtti, 1 t!^^D•>x/^^C^3^,^T^ 

i2:>MT'So, ji#i o~i 5<isi[) (Oi/ay vmm> 

xx>yfc!yi'*S#TvK '6>©r'd6So <:<oega7?s« 

[0 0 0 6] E G M5^X'Vit>nx\^^^wm^ 

h) <0Slt±<DSB5>M#.% (X n. Y n) (n = K 
2. m) i:U ^H-±<DiB5lM^*^6cO-rn (A 

Xn. AYn) {c-oi/^T^Jg^:r;K f^t*^. 

[000 7] 

[S(l] 

^ AYn ^ c d J ^ Yn f ^ 

[0 0 0 8] «ri5^-r5o mm(r>^yf)li/B 

y h©#^£D||^©gB?iMS (Itfflffl) ^ (A xn . A 
yn ) i:L/c:i:t, C(D^TjV^^X\.t)6tctt(D^m 

[000 9] 

E = S {(Ax.-AX.>* + (Ay.-AY.)») 

[0 0 10] ^CT% coie^rg'ht-rsJc^^/^vpt 

-^la, b. c. d. e, f%^l6n(fSt\ EGA:^ 

[0 0 1 1] iM±<0J:3fCx EGA:?5ii:TH4'i7x/N±(0 

SSm-rtUf E G AiSSJii^Jg^ l ;^j£<UT-feS, C<Otc 

<D>'3'y hiilge^griittg, g;jik:77-fp<yhoI#6*fi[ 
B^t)-(i-^}i«:!|t^^ 4 - 2 9 7 1 2 l^i:LTUl8@L 

rco iXT, co^j^^X'im\,^iiLm'^t>-f±:^mic'D\,^xm 
[0 0 1 2] m i(DiiLm^t>-&i5mt mnrnfi 



(4) 

5 

r\ m I <0&S^t>-&y5& (Wl-EGA:^iO tiEGA 

S i tmm (04T'am= 9) ©•9-y:/;I/->3 -y h 
SAl ~SA9 ©§'5f fcOF^(Dffi^LKl~LK9fC/5i;T 

in%4;i'5i:i:^i|#iii:LTV^So ^-ctn wi-ega 

T-^ (MxK Myl) ^^imL/c:^. ±IBS^2i:l^^ 10 

K^MorSitoE i^^k^ (S[S3) T-SfiiiiL, 

■rso c(Drcisb. i^3yhm^mcmM^^^^-'$ia- 

[0 0 13] 20 

[as] 

Ei=SW,. {CAx.-AX.)« + (Ay.-AY.)'} 

[0 0 14] CCT'. Wl-EG A;^ST'ti'i7X/NW±C0 
i/3 y hm^mic, ^^yfJli^a y h©^^fiE@fC*f 

icm^Hl>min^. i ^S<Oi/a y hM^E S i i: n# 
@<D-9->':/;l/'>3 yhS Ani:cDffiliLkn©MtS[i:LT 
S-To fibs Slifi^i^itoS'&i/^^^M-r^fciit^)/^ 
v;<-^T'fei»o 30 

[0 0 15] 

[^4] 

1 -L«.V2S 



[0 0 16]f^^> ^^4i)-'lbm^f^-'fi^r>lC, iSBO 
i/3 y y-Mi^E S 1 *T*cDgg|SILkn7b<^l/>-9->'y;l/i'3 

[0 0 17] Sfc^ Sie4»C^3l,-'T''^v>«-^'S04t*^ 40 

■f^±^\^'m^. ms\'tM.wmm(Dm^iimi<DEGAi3 

mi^t^tzya y hmi^^-^X^>-/jli/3 yhtU 

xm^t\^^mtmmL<rj:^^ trs.t>%. wi-EG 

*). EQM5^t\i/^y5^<0^m<Dnfk^m^^ttf' 



2000-173921 

6 

A<T-t5o tr£t>*>. m-EQ kl5^\C^\,^xnmB^ 

m■^^c^i. ^^'y^—S'S<m^±t<m^t?>ctX\ 

EGAy5^tmmm(D^m^m^ctti^X't. ^^mt 

[0 0 18] &,±<DCtil^ib. Wl-EGA:)5ieT'ti-'^7 

)^—sis(Dm^m^^wr^ctx\ ega;^s*^^d 

^M^-ti:. ^W7{c5>fLT«ji*^ftT'75-rp<yh 

[0 0 19] i^fc, m 2 (Ofii@^t)-&;?ffi{4 mwm. 

5o t<T, 05mB8LTm2©{ig-&^-ii-;^iS (W2- 

E G a;?s) ^rUig^-r h c x-imm^mmct^ 

f)^'Di(Dj^M^'t>'bt)^'^:^^^-ty'$tt~^LX\^^?> 

[0 0 2 0] W2-EG A7^^T"£)EGA;?S:&S 

^^U ■>x>'N±(0«@^^i:^§'j7XyNJ7)^J^t|JiL..jsS 

(lflS}^S^*<D^W^tJ'.W . f^tJ-^'J/x/N-ty^W 
ct'i'X/NW±©i#@<7)>'3>y h^JiES i ilt^r^© 

mm (^m) leu Rzf^x./^-{iy^v/ c tmm ms 
t(om<osm i^w Lwi~LW9tciSDT> disomy 

t^^^t LXl^^^o ^CT\ W2-EGA:)?ii:T'{i 
(MxK Myl) ^mmLTcm. ^^(D-m^E i ' 

a~f ^Srft^-rSo W2-EGA73^T'*>§ 

itt^fctb. iyayhm^mcmuTim^n^x^^^yi. 

[00 2 1] 
[^5] 

Ei' =2'W,.- {CAx.-AX.>*+CAy.-AY.)'} 

[0 0 2 2] CCX\ >>xyNW±©i/3 -y hMJ^Sfc. 

iSa<0i^3«y KUliES i i:'>XM-by^Wc 



(5) 



[0023] 
[1^6] 



i 1 5 ^ 7 ^ - T' 5 , 



W,." = 



1 -a»i-L,,)V2S 
e 



V"2 w s 



c i:'>x/\W±© i#a<0$/3 >y h^lSE S i i:<DP^© 

(^S) L 3 >y K5 if. ^<D7 

J:9{c%oT^/^;|>o ^w-rntf. ■i'x/N-ty3?Wc;&4' 

^C^i: Lfc4^@LEifl[)P3±t{ii§-rS-9->:/;I/v'3 y h© 
7 ^-r ^ V h X- »C^* t T« t :^ t fta*f^tJ W in' 

[0 0 2 5] ST, Wl-EGA:^^^W2-EGA:^riC 

(«T, ^CESiJ-r^'i^S*^*!/-'^ tfi$ i:*i>TW- E 

GA:^Stfl^^) THi-9->:/;i/->3y h©7^'i'^yh 

[00 2 6] 
[^7] 



s 



D 



8 • log. 10 



[0 0 2 7] !1CX\ m^^^^:^~'5'DCD^mff3M^ 
[002 8] 



40 



2000-173921 

8 



[1^8] 



s 



A 



m • C 



[0 0 2 9] as8tt'>x/N-9-^'x mm) 'p^yf)i 
tx\ mwcm.\c^Lx^r^^WEmLC(oBm^ 

oT\ iS(^7 i:^< mmicvt^(DE G A;^ST'^#?.n§ 

[0030] 

[^w*^<Sj*L<j:9^-r5iss] tc^x% egatjS 

/>h-fey9--^fflV^T'i7X/N±<7)^T©>'3 -y 
0^^.{i!f B^ti-aiJ-r 5 1 i: , -y- > 3 -y h (Olii 
i:fi[Si:<D^!^*< i:fe-73^)«:^^^ML*A^6)'>x/N± 

30 [0 0 3 1] L*^b**^6, '>x/N^ffi(OMni|tceH 

LT7v'r^yh-by-<t-cDitsij«;a5!)isi/^i:, Btrai© 

^<^yf)\/'ya -y MBil^S3i{bL/c±T'E G A:)?iC 



50 



;Ui^3 -y hBBHtt, it:^-r L -i/ x/ n (v'h -y hBE?iJ) fc 
nrc-9-yy;l/>'3 -y hifiHTtim^cDfife^b-itiSif* 
[0 0 3 2] *rc, ■:7X/N(Cjl^fbTlta'M3114A^Si.^7 

fi*M#6n§J;^K-r5fc«, E G A:5ie*^if o^J^^b 
J; 0 feii-^-r J: 9 t^ogjifbA^fTton^itntf ^ e.* 

i: * 5 $ T'-y- y 3 -y h SA^ti^^it 5 ii 4: fe 
iS»(c7v-i'p<yh-try+»— OltjlJSil14*W,i/^ 



9 

[0 0 3 3] W-EG A73ST't.-9-yy>'l/'>3 

[0 0 3 4] ^fc. EGA73S^ W- E G AT^^tOV^-f 

fentf, ^©SffilJcSfi^TtD-i^X/NT'JStSi^DT'^S 
i:m«i-l*S3!)V D>y h*^S«:5'>x/NT-ttra-07v-l' 

[0 0 3 5] *^W{±i;^±®^«:#ilLT*$nfc*)© 

tt$T't#jt LT E G k:^A'PVi- E G A:??s©#5aa 



(6) ItraZOOO- 1 7 39 2 1 

10 

SCttiO. -tO^fctT^JtiSWi^Lfci^^EGA 
:^^^\N- E G A73ScD^a^ft(^)gjgfb<0«a^(Rl 

[0 0 3 6] 

(w) ±Kmm-snrcm^<Dmmm^ (e s) 

micmmmmmt I xm (s 1 02) t. tfrnmi 
2ig (s 1 0 4. s 1 0 7) i;, m^mzxmx'm^ 

^^^^9]m^MUt^m3x.m (s 1 1 0. s 1 1 

[0 0 3 7] ^km^m 1 3icnit^(D^mxii. kh-± 
oiB^ji«^ts-:3v^TSfi (w) ±icm]tnrcW.^(D 

mmmi^ (Es) ^s«©i^ii{iB*5is-r 

^ (My) ^^n€nS^5lSS[CD^^tfi^ffft(c:^iaill 
-^ffi-rS^bb^S (1 7. 1 8, 3 0. 4 1-4 3) 

30 ^f^micwttit^wtii^m (5 0 5) i:, BfiiB»ui^n 

rc^^m^f^^<Dmzmmmm^i:mLx . mm^<D 

[003 8] 

[ftffl] m^mu 1 3fciB^<D%w) K<};n 

[00 3 9] 

•y^ST'^So 02{ct5i>T. mytmmm^. (^0^0 

A^6)©MWJt I L ( i K r F, A r 
50 If^) a, ayry-y— UyXC L, RO'^'l'i'P'l'-y 



11 

Lo^iiiAXTjiR) (z:?^j^i) icmit^tt^iz, mm 

tr-a? 1 2k:J:0:^-ry:/7>FUt:-h7?ST'X. Y 
y^i^lc 2 :^7t^»jpIftE^'>x/NXT-i''W S ±t«B^ 
nTV''-5o •^X/NT.x-i^WSCX, Y:^|ql©fi[g{ib 

— ifT?$iti 5 mzviiimm^^t) KlioT. 

[0 0 4 0] iX. 02fCl±3amO77'r^y h-fey 
•it-v t^tJ-^TTR (Through TheReticle) :^^(DL 

I A (Laser Interferometric Alignment)?^ 3 OA — 3 
0 D . T T L (Through The lens)y5^(0 L S A (Laser S 
tep AlignmenOl^ 1 7. RD':t77^i/7.:^S©F I A 
(Field Image Alignment) ^2 Ot>mi>f^tlX\/^^o 

[0 0 4 1] TTRTjSOL 1 A^3 0A~3 0D{i. 

m^imm^ 4 - 7 s 1 4 ^i^s. 4-4551 

t)^h^±t^2^<D\^-km^ft^. '^7x/^t($^^^^^s* 
^^m^ ?> i5)-:^[6] tii^i- ws\%n±<D=ew^ 

^%W^^t^o -Ij. '>x/N±co77'r;><>hT-:j7 
{c>itLTti. l/^^;l/±077-r;<yh-7-^{cPg?L 

4iffiOL I Al^3 0 A~3 0D(0S-«!t)^5>®)t«^^t± 
{i^SaaHIK 16 (laStDL I AiUga- h 4 3) fC 

ttimtmm^n^o i^, liai^3oa. 3ob{±x 
:^i6i(0fii@-fn«:«iaib, liai^soc. 3 0d«y 

:^\^(D&mtn^^tiit^i>(ox\ t<T<^i«WT' 4 

L I k^^'^lc&mir^ai'm-b'^^i^^t^iimcL I AJft 

[0 0 4 2] TT L73iC<OLSAI^l 7{±, m^lS^m 

B60-13074 2^l^ffi^cp^^^^nTv^5J:9^^:, 
Si^Tt^^p i^ftLxxysmc^xftcmSi^^wviT.^^ 



(7) ii$B2 0 0 0-1 7 39 2 1 

12 

^ifi 5i3^^<DiiLmm^tti,icm^mmm^i e (0 

3(DLSAilll[a.-<y h4 1) fcA:/3U <:CT'77'f 

p(y hv-^©Y:^[n)(DfiH*<:^tii$n5o iSi^ m2x 

t4Y:^|n]©fi[g^;^ai-rSLS A3^ (Y-LSAI^) <D 
yf-^^Ltcii\ llglt«X73f6l©{SK^iKffi-rSfe9 1 
fflOLSAI^ (X-LSA^) tES^nTV>i)o IXT 

(ommx 2 ie<D L s A ^^itt gsu-r Si^ss*^* v > 1 1 

10 tiWcL S A2^i:i?^„ 

[0 0 4 3] $e.tcF I A?^2 oti, mxi,mm^2- 

5 4 1 0 3 Wj^m. ^mW- 4-6 5 603 ^i>^tcP»B^ 

tEtixi^^^iioic. mm<oi^mm^^-r^mm^ (m 

^i:. W!|%UyXtJ;oT'i7XMi:±ttS;S:SrtfciBg$ 

ftLxmmm^ (ccd*^5ii) ©g^ffi±{ci^^-r 
^fe<DT'fei.. F I k^2oti^^(om^m>m^^m 

HISS 16 (03©F I A?IISa:z-y h 4 2) (cAi^L. 

20 t:c:T'77-i'^yhv-^o{a§A^^m5ns„ i^a, }g 
5. •r^t)*.Y7jip]fcjii;/c2*i7)iii>"?-v-^?*^x 
fc 2 2 / ^- V- ^m-h^ \tm^Wimmmnx 

0fi!c*nTV>5o Src. F I Al^2 0tt2ffi<Dti^^? 

tifc77'i'^:/hv-:^Mx^«iau m:^(Dmi^m=? 

ii.2:^<Dm2/^--r-^\cmttirc7'7-f ^yh-r-^ 

My^^mt^o U-oX. F I Ag|ga--y h 4 2{i=& 

30 m^m'¥-ti>?>o:)mBM^^xt}t^ctx\ x. yt^fioi 

(D V- i7 |H|^{c1^tti-r 5 ii i: *•! rTh^ i: * o T v ^ 

So 

[0 0 4 4] i;C5T\ 06 (A) {C^-r«fc 9 {C'i7X/\ 
W±tcli. MISO->3 -y hMJ^S A<D^^lcimLX2 
ffl<D75'l';><>hT-^Mx, My e>nTi3!3, 
7v-l'^ y h-t:y-9--*ffl>/''T 2ia©7V'l';^ y h-^- 

mjkXY u^(D=FBmc^-:>xm^-sri^B±&i^. 

±X<m.m^Mlsb^ilt.ti^X^^o 06 (B) {i7 

■To Xv-i'Mxti. 7ffi(DK'y hv-d/^^m^tr-y^ 
•pY:^ip)fCj^^$nfclHlST*S?-7-^L S x^t|J.L>i: 
U @Sf*&?V-i7L S X, St>'Y:^(6]{cSt>'/c8*© 
7—57 If •> ^T' X 73 ipJtcEJiJ? nfc fc<DT'fe 
5o iS], 7-7-f'yyh-7-i' (YT-^) MyfeXv- 
^ M x i: |B|-}K4^iT'$> 0 , e<OE?iJ73rp]A^Si/>tctt32 L 

llfiS^jT'tiL S A^. F I Al^. St/L I A3^03^>!fT* 
77l'>«>'hT-^'Mx, My^^lttinJffiT'^S, -Tft 
50 t>*>7y-f}^y}'-^-->Mx^MyliLSA^, FIA 



(8) 

13 

[0 0 4 5] i^Jffll^ 1 Of4. M#i5a0IS 1 6*^6© 

S^^tttcjSUT E G ATjie-^W- E G A Tj ^T*0«lSlfe 
S5 8 - 1 1 3 7 0 6#i:^S(CgB5^$nTl/-'5<fc5fC> 

yj^v^n^tHLr. ^^^^PL(D^m A xy5\^(D lo 
1 5, Mj^um^m^i 8. 1 9!i)^e)Oii^tg^t, 

CO 0 4 6] ^>JfC, 03%#!!8LT±IBSeo$ijai3g(D 

x-^^IBItgPS 0 1 3b^?)^^j©(caSt^^a55 0 9 *T' 20 
[0 0 4 7] 03(C*il,>T> L S Aill»a-<y h 4 1 ti 

L s A3^ 1 7*>e><o)ie««^i:T^n- 1 5*^^®(as{i 

m^7y-C:<y\-y'—}'%im^5 0 Hctiit}t?>o S 

fe. LSAillfl[ax.y h4 ll?©«^«ia^^f. 30 

[0 0 4 8] itc. F I Aiiga^-y h 4 2{iF I A?S 

1 {tffl:t)-rs<, F I kmn:i~y h 4 2 T'CDfi^jaa^ 4o 

[0 0 4 9] 5 5)(CL I Aiigaxy h 4 3t±. r>x/N 

±<D 7 V -r ^ y h -r- ^ e,^4-r 5 ± 1 i^@#f 



1#i82 000- 1 7 3 9 2 1 
14 

B^«ft. cti6cDitffi^77-r^:/hT-^l3iigi5 5 

0 1 icmtit^o L 1 AigSEnx-y h 4 3tCti77 

1^~K. 0. 2^|al#fJl£<DT^)l6*ffll,^§^2€:- 
K, 1 ^- K t ^ 2 K<D#>5f T'(DT^5t©3ii 

S^3^-K*<fe5e L I AS|»ax«y h 4 STCOffl^ 

saai^ft i: {4t:i±o 3 ocot- k^ji sissp 505 

[0 0 5 0] t!l^X\ <l^x-:?IS1i^S4 0«LSA 
1 7 A>e><D^«M^. 0IJ^tf L S Aiggax-y h 4 1 

tz. ? I A%2 0*^e)<DH^<i^, Rtf 4fflOL I Al^ 

30A~30DtD§>«?;6^P.<D^«ffi^tIBtt-r5Ci:jb^ 

0 1 It, 3oc0glMfax7 h 4 1 ~4 3<0^>J?)b-'?)OT 
[0 0 5 1] E G A^ltax-y h 5 0 2 {i. mW^5 0 

ax.y h 4 1 ~4 3*^e.<O(fiH1ta?^fflv^T0cftillK* 

ffi^H) {iiil»gi55 0 5. IBttass 0 6, Rtfi/->^:/ 
XnyhP-^5 0 8fc3^P,nSo P;l(fEGAt-K 

*'««j?$n^ci®^ict±, iBtsgU5o nciBti*n/-c«s 

ffl (3m±T% Ji^l 0~ 1 SiBSS) ©iVa -y 

^ (■9-y:/;i/i/3 -y h) (D^A(DmBikmicm-^^^r. 
^oBB^iM^^gtb-rso w- EG At- K*^a^$n 

RD'fii^^^gpS 0 7T'?*^$n5S^#tttS-c5^, 
m^mW- (i(^3, 5) ^i:J;^)'>x/^±£D^T©v'3<y 
hM^<DBB^M#.%Sm-r?.o i^, EGA?g»a->yh 
5 0 2T'{igH?iJiE^©Mtai(i:5tjioTill»/^v>t-:? a 

~ f *^»[w^n50T\ cwi^sifeiBtiass 0 6 icmd 

LT43<o 

[0 0 5 2] *fc, M*^f64aP5 0 7 

(a^4, 6) , RW^^yi—^tSCDR^^ . 
XliS) ^mmLX^^^o fifoT, fi^^^fegP 5 0 7 14 
iHlESB55 0 5 (X{±*^U-5f) T'St^^nsa^^/'^^ 

5 0 3 t<g!B«i^nfc->3 y hmn(omf±<o&miiLS. 

RU-^y-ffiya -y ht^m^s 0 4 (c<g)ft^$nfc-9->:/ 

;l/->3 >y hEBfcM-cJvr, "^i^yzfili/a y h^^^iii 

[0 0 5 3] mm^S 0 5im^(D77-f ^iyh^e-l^ 
(EGA. W-EGA, D/Dt~K) (OfptS'^^Ji/s 
K^SJ? (8^^) U ^Kt-F^EGA 
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%E G AiUga- >y h 5 0 2 tctli;^)^^ (fffflttifi) „ 
[0 0 5 4] CCX'. iHSIPS 0 5A^EG A^r-Kx X 
{iW-EGA^r-K^]l^Lfci:t> EGAmn:i-y 

S) ^SWrSo <:oi:fr> 5 0 5 fi^ i o^li 

5 0 9 ^zJ^'^nr^X. •9->'y;U>'3 y hffig, 

[0 0 5 5] STtv'gy h{SBT'-:5?g|55 0 3ti'j7X/N 

f ;!/) %1S*flUs C<0^i^i[fi E G kmw=i~y h 5 O 
2. fi*fl^a55 0 7. &D'+)-y7';l/>'3<;/hJg^gi5 5 
OAkcmj-^n^o -^y-ffWya -y h}i^gP5 O 4{i, 

m»ic^t^-*)-y:rjwyayh<Dmm. m^. ^ 

B) ;&}*^U (:<Dlt^{iEGAS|ga->yh50 2. 
M*t^4gP5 0 7, Stfi/-'^>'X=i>'hU-55 0 8 

[0 0 5 6] ccT% EG A'e-vr'i,tm^(D-^yy)\^ 

- E G A^- KT'^±'^7XM^ffi^c$/u•^^;5:< -y-y^;!/ 
i/3^y h^lBB-r5£:i:*^S$H/\ fitoT. Ji^g|55 
0 4aEGA€~ Ki:W-EG A-t— FO§'4rT\ ±iB 
^ft*JSiS-r-5J;9ti:-9->7';l'S/3 -y hEB^SSi^-TS 
Ci:tc:Q:5o ItfcWl-E G A€~ FT-ti. Ifi^Jgai^tO 

^ft*^;*:t*a55^®«ei^<D->3 -y 3 
•y h i: LTiiB?-rs<fc ^ it^yyUv'g -y hEB^j^lf 

^•r5Ci:*<W^T-fe5o *fc, W2-EGA^r-KT"ti 

sw9->':/;i'v'3>y hmmt-r^ct^^nvh^o 

[0 0 5 7] $P>tc0 3 4'fc«, ^gJfe (2 5ftgJP) 
(O'i'X/N^rlRS^-rSA-fe-y h (D yh) , XJi'J'X/Nt 
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0. ^i-^u—^iti^^mi&mikn^ipmjki o c^mm 

5 0 5) lcXtst^rctb(OKt!mS (+-4C-FII) 6 
K RlSyayh^^<DS.^m^. EGAlUgax-yh 
5 0 2 T'Ojiaa^f^ (-9-yy;l/i/3 -y hEB, 

iimA. miEmRtnx\,^^77^^yh^-]'^^< 
u—$ticm^'^^rcib<Dm7n^m. izrv^oy^m) 6 2 

ift^^ttSnTl^So ±$ijffli^l Oti. ilSiJ:3-Ftie5 
nfc1t«fC»':JV^T'i7X/Nji©7^'r;»« > F-T-^J'^rSI 

^SiJn-Ffcl±. P>y H^tciiXS^$nfct7X/N(DJg 

n-F^fflv^-rtt. ;t'^L'-^A^A:'jgB6 1 ;&/rL 
X^mmi Ofc77-i'^>h-b>-9--*^-r5J;9 

20 [0 0 5 8] ^^t, 01^#S8LT02. 03{Cg^L/c 

[0 0 5 9] 02 tC^L/cJ3^S)tgHtct3l^T. y- 
'5r>';^rj>FP-7 5 0 8t±P-y FrtO^ta (ItStB) 
cD'>x/\W^'^x/>X-r— v?WS±fCP— x-f y^^'fi) 

(7.r-y:/l 0 0) o T.T-y'/l 0 1 {c^i,>T>' 

30 --^^xnyhP-^SOStt, 77-r>{yHry-9— 

^fflv^T'>x/\woy<;75-r^>'h^^t7-r5o 

gWL. c©|5)|£^||*^^i:*Si3fc'>x/N.t^;l/^ 

-{^iyh-ty^-itis Aff^tF I AJk<D\,^tni}^-:^ 

40 [0060] i^{C, Xx-yy 1 0 2tCt3V->T->'-'yy7. 
ayhP-7 5 0 8tt, LSA?^, F I Al^. L I A^ 
09^©10. fi^lJ^ffLSAI^ (1t(CY-LSA?^l 
7) ^ffllz-'T. 'i'X/\W±CDffiit0 10CDv'3-y h^J^ 
{c#fiibfc7'7-l'p{yFV-^My (JJIT. If^V-^? 
ti?^) ^^ISHI. fidj^tfl Om^ftt^^tti (ffiW^S) 
fS, cKDilt, Y-L S A^ 1 7{±^4l»U:#e>n5 
Tlettffi^^L S Aiagax>y h 4 1 iCliitlt^o ISA 

ii»ax>y h 4 Hi. Y-L S Al^ 1 7 ii^^m^Xtiitji 

ti?>ytmm^^'f-y^)umic^m Lx^to^m^T-if^ 

50 I2iig|5 4 0{cai;/3-r§ililt(C> ^i6ill»gP50 5 (X 
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#ffi®ffi§«l5igg|5 5 0 IKIBii^nS (7. 

T-y-fl 0 3) o 

[00 6 1] tX. 7.7-yfl 0 4 t^l''TM»SP 5 0 

5 a, ;^7-y :/ 1 0 3 T'i5ti65 5 0 1 k:«#i?nrc i o 

(3o) i:^}fOiEM»^ti^gUTfe»3. 0 7CDIEM^ 
^{i Y - L S A 1^ 1 7 onmnm^l^M^ LtctOt^j: 

[0 0 6 2] i^{C, rUSgps 0 5 (Xti^'^W-^S^) 
-y 7" 1 0 4 T-*i<)fc^¥<ill(i:iSi;T, Xx«y :/ 1 

irfS (Xx«yyi 0 5) o ililT\ *Slfil0imiltS!i 

i/\ ^ntniSiEm^^ mi) *^7a-K^^^^iJT'fe 20 

:/i 0 6{cjity„ a^MM (3 0) mm 

+^i:*<J»fLTXx>y7'l 0 Ttittyci ^:t,^^o 
[0 0 6 3] ^T, 7.7- yfX 0 5T'ftS!lIllS[{i+^}-i: 
fij»r$n?>i:, tUggPS 0 5ti;^-r-y:/l 0 4T'*i6/c 

(¥lSffl) , Stf^ipfiM (3o) . 30 

yL<r>m\m. (1 0 0) ^i2^gi55o etc^siifl-r?. (x 

X'y7°l 0 7) o ill»gP5 0 SttL S Aill» 

a - -y h 4 1 T'COM^Ma^ff^ltSiJlilgScir^t, Eil 

35 5 0 6{c1g)&^$n/cffimBi:#.Jp<iMi:^^olEM 

mi) ^gs^sa6 2±fc«5^-r5o fS). tf»j® 

5 0 6 tc*S«ft-r 5 J: o tc bTfe^l/\ 
[00 6 4] -15. 7.T -y :/ 1 0 5 T'ltMlsllSfd^^+^i- 
tmSiZtv^h. j|IS[gP5 0 5t±Xr«yy 1 0 4-r'^4!!) 
:fe^*(iM(Cf5i:T?t^^-^OtfSiJlHS^^M (ii 40 
U) OsT-J-fX 0 6) c CilTHil 5Iel)i/)DL, 

2. 1 os^si^nfTbT. mmm. ci sihi) trast 

955 0 1 fc«^H-2 5#<^iffi®fiEB*^tSiW^n§i: 

$'5{ci||fi[gi55 0 5ti. 2 5{i<0;ffi^{iifi*ffll/> 
T^^v-^^O^^taS (¥l^ffi) > RtfSJPMM (3 
o) (XT>yy 1 0 4) „ CCT'WKfCl+aiJlH] 

SI(A<iii)0^nTI/>SOT% li-SiJlilife (x-^^Sl) 
i:fJ»rUTiS-&ti:Xf--y:/l 0 7{cji*, i{|ggP5 0 5 50 
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mm^ (3o) . $e>(c{ifi-i]i°)S( (2 5iii) ^m^u 

5 0 6{ct&&^-r-5Ci:tc^5o J.;(TT-{i. H-SJlelSt^ji 

[0 0 6 5]i^tC, Xx-yT^l 0 8t:}3l/^TiS»a5 5 0 

w^mm (3o) **i6fc*^s*^%w»r-r5o ccr-n 

46rliaLgP5 0 5, X{i*-^^-:5'{cJ;-pT. P-y hS{c 

^4i)e)n%«>oT-fe5o xx>yy 1 0 gtcfev^Tinggp 

5 0 5 L S k-^W=i---J h 4 1 T'^MnIt|:&^S<7) 

[0 0 6 6] :k\t, L S AiUga- -y h 4 1 tiBttcffiti 

gP4 OtdSa^^nri^S 2 5<g<^)K}gT-^'«:JlS:^Si*t 

ffi^ffiS^ffiiSSPSO Xkzmtit^ (X-r-y:/! 0 
3) o illSgP5 0 5{±. frfc{c*i6/c:2 5<@0^^{4H 

(So) ^wm t Tiatggp 5 0 6, Rxsm^^^m e 2 

ai;^-r5 (Xr-y^l 0 4) o ^?>tc, ^TCDfi^SaS 
^#tO#'«?T*^?|l<iM (3o) «r*a6fc*^SA^«:!pJ»i-r 

s (xx'y:/i 0 8) „ j.:^T, ±x (Dmm&m^i^x-m 

(3o) J&*i65*T*±IEi!jflF«r^D)ILIItT-r 

m (jEms^w tm^s-^n^o trcit, 1^-^57 (is 
[0 0 6 7] ST. ±x(Dm^mm^n-xw$m^ (3 

o) ^*i6/c^^T\ igSa55 0 5 (Xti^t-^l^-^f) 
ttl2tigi5 5 0 6fC*SiWSnfc:«iS©^2p<lM^J±Kb 

Sii^^ff i: LTgH^-r-S (Xr-y^^l 1 0) » CC 
X\ l^mmm Oa) *<«fe/M<^5i:v^9c:i:«{g 

-rso <i<^)fcJ6, mmmm (30) A^fit,/h5<JS:oT 

[0 0 6 8] i^. IBMSPS 0 6 KISSES nfcx-^iO 9 

■5> mcMRLrcmmmm (RxsmwMm) ^aii^M 
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gp 5 0 6 ic^m^tt 2mEm(Dm^mmmn^X' 
(ommmm Oo) A^ettieigassoetcigs^^nTi/^ 

<0x - t a t ^ ^ T ^ (Dfi^iaa^ff T' ©^Sr - 
KfcU^T^SpliM (3o) *<frgttfe^Ti:*ofce>, :^ 
jaS*ffA^«3Sft^n/c:t«i:LTIt^{cXr'yyi 1 10 

[0 0 6 9] ^kic. mw^so 5l,i7'7■^y^yh^ty■*)■ 
L4*<e.afe/jN$%^¥{iii (3o) ^«46^c*^s*^* 

*ij»r-r5 (Xx-y^l 11). Cd-raLS AI^-PO* 

(3, ->-'iryxn>'hP-^5 0 8{±F I A?^2 O^rffl 
V^T#SV-^ (LS A2^T'^aiLfcV-i7i:|Sl-) 

[SiiHi. mtf 1 oiHise«itii-r-5o f i ai^zo (« 20 

§0 i-:^T, F I A^2 OTfeXx«yyi 0 2~1 10^ 
[0 0 7 0] F 1 AiUSa- y h 4 ZcDM^JHa 

^<**^s®{t?n/ce)ifaxxy:^i 0 2{cm»)> i^- 

-yyxnyhn— 75 0 8liL I Al^3 0^ffll/'>T#^ 
■7-^ (LS Al^. F I A?^T'^mLfcV-^i:|B|-) 30 
^tt^lsl. ^jK.tf 1 OHJgje^tlit^o L 1 Al^SOti 
iEKiS4^©7l£«M^^Hi;0Li^lt5fci6, L I Aif|»a 

<7))ie«M^<7)«Jt)ji»I^K{i^i;T'fcSo t(Tx L I A 
%V^Xf-y/l 0 2~1 I O^^nU LSA3^. F 

I x^tmmicm^'\^-^ia:mmmm o o) . st/aji 

tiisnWim^i^^'^k^t HujStoiiO L I A^3 
0 THiM^iaa^ff L T 3 F 5 *^ C c 

XHt± 1 ^^[ll»T7t©T^^^^tB-r 5^ 1 K i: 0 . 40 

[00 71] L S F I Al^. Rtf L I AJ^ 

©^'{^T'Sfe/h^^^lpliM^^iifc&Xxyyi 1 2 

fc^fT EMgp 5 0 6 rtco 3 -ocDmmmM^itm l 
X. '>:i.f\icMLxmi^%mmm\tiiis.i^^ imi>mmm 

-^^j?-r5j;^{i:LTfe^i/\ ccxms A^ff^m so 
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^aifeft%LSAilim:i-y F4 nciJ^-rsi:^*, 

fc. mmrsmn^mmn'<Di> tx^tbrcmmm^ (3 
o) %aa^4gi55 0 9tcai;^-r5e ix±t<fe»)> -^x 

^«&a^#©aii{t*^^7-r So 

[0 0 7 2]i^{c, i^—iryxny Fp— 55 0 8}iL 
S Al^^fflC>T'>xy\W±©±TC0->3 y FMIIEO^'^? 
fc:#iaLfc2iffl077'r;»{yFv— ^Mx. My^l^Hl 
U L S AI^{4#v-^Tlie)n/c:^«fi^^ L S AiH 
ga- <y F 4 1 fcm:^-r5o L S AiUga" «y F 4 1 
It. Xx-y^l 1 2T'S^$n/cM^5!ia^#(Dfei:T' 

0 1 icmtlt^ 1 3) o 

[0 0 7 3] $e>t, IBtigPS 0 1 Pi(0±X(D>'a y F 
W^om^&S^m^-'X . 'J'XMW FS2?iJ) 
fiji^Zv-l'^yF^-F^Si^^S i7.Tyfl 1 

-^sfSPsosF^o^^ffig (^ttii) (-rn*) 

^*«)5c, 08 (A) (±50CD~>3 FM^coiH^iJ^M 
^'^i' F;l/aS^L/ctOT'fe5o L-^^S^^ ill»gl55 0 
5 « x/\^ffiT. (S •? ^ 5 3 F M^OSE^J^MO 
*{fiS^Sfct)£0^fk«*gtb-r-5o 08 (B) tt08 

(A) (DSOOi/s y FMMfi:fett5±ieMt:«^'<^ 

F;Ua:^L/cfe(7)T-$)§o * e>{Cj||MfgP5 0 5{±, 08 

(B) ©itDt^*J^9^{t»©^{b« (08 (c))^a[ 
JlSLfc^. "^X/N^ffiT'cDSK^fka (0 8 (C))<7)^ 
qsfiM (o. X{±3o) ^^i6So C C T**4i)fcE^J^ 

«) t±IStea55 0 6{ctSlfl$n. A^Og^xgH 6 2 ±tC 

^<Di[iii:tfek:'S^F;i'a^$n-5o c<Oi:#, ^ 

gB6 2±{cai/3-y FM^SOSS^iJ^M (0 8 (A)) 

xwnw3.<Dm\A (08 (B)). ^itm(D^itm m 

8 (O). SO'^ipiill (iE^g^^S) <D^^^m-mK> 

[0074] ii£:T\ 08 (B) (Dm^\m^(Dmtm.\z. 

mut^t. •^x/N^ffiT'^^ft* ('^i'F;!') <0|£i] 
*JtOi:#Ae)n. 77'f'^O'F^:— FfcLTEG At 



Fi:LTW-EGAt-F*^«»3$nS„ ^2f!<i 
[0 0 7 5] t<±(^|iJ»i»JpfctJ£o Sl»gi55 0 5 
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tb. EGA?l^i[a->y h 50 2{CJsfLTEGA^r-F 
ttXr-^yi 1 4T-EGA^-Ki:W-EGA^~K(D 

D/D^-KaaJ?^Pj^i:*D. ;?.f-'y:/l 1 4T'{± 
gl8 (C) ©iiPt^fba (^^PMM) ST'*i65£vS{i 

[0 0 7 6] i^tC, i{|g[gP5 0 5 (4 10 

sstt. -r^^^-^^^mi (3o) *WT'fesA>g*^ 
?:*ij»r-r5o ^m-rntf, xr')/:/i 1 3xi^ibrcmm 

(Xr-y^l 1 5) o ^CT'^ Xr«y:/1 1 2 

yfi 07 X'imbfzm^m^ ( 3 o ) ^lEttas 5 0 e 
t^imt^o ccx\ imu^ti^mnmixftiii^x 

it-^{c;^x'y:''i 1 9tcjt»> ®fc^qsMII*^FFSfflJ& 

[0 0 7 7] '>-'yy;^3yha-7 5 0 8ttL 
S Al^^fflt/^T. •i7X/NW±0±T(Di^3 -y VW^<D^ 

tiH (j5IRtfX-r<y:^l 0 7T*IB1iL^c:tl-SiJ(pll^ (2 5 
0) i:ln!g[i:-r5) -fol^tbU L S A^tt^StSfcIf 
6nSJt«ii#* L S AillS:x::i-y h 4 1 tai:^)-^ S„ 30 

L S kmM:i~y h 4 Hi, L S k%.fs^ibm>k^ti^n 

mm (2 5{i) co^^fig^^fe, ^ffii^fitB^isitaj 

5 0 Ucai;^-r5 (Xx-yT'l 1 6) „ C£Di:t. Xx 

>y:^i 1 2T'«^ji!ia^ffA<«®{i:^nTv^5fca6, l 
-:5'^iBiiSP4 ofc<sifl-rs«K:Ngtt*i,^„ 

[0 0 7 8] iHltgPS 0 5a7-7-Y><>hV-i7 

(2 5ffl) <D^ms?:Sitftiiiw, mTi^mmmmh 40 

S) i:LT^^U Tv-f^t^hv— ^^©mo^^fSi 

S^lB^gPS 0 etctb^'j-rs (Xr-y^l 1 7) o C(0 

Tfe^L^ CCTfi, l^-T-i^«:aS{Sff-«!|UTH-aiJ 
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1 5 i: V ^ 9 # ^ L T V -> -So 

[0 0 7 9] iSj. L S MkX\.m--^-^^ 

wm^^bxm^(Dim.^m^^ib^ctx\ 
k%x^n-'^-^%.^^^^\zt>k'Dxn.%m^it^ 

ji^^Z^'TpfyH^.tDfe:*:*! (+^) ftS< L/c± 

[0 0 8 0] tC?,X\ •fX/NtCj^-r-STv-CpO'h-fe 

Hry-t>--c7)thj|PJ|||g14$T*fe#l[LT E G A K 
(Xf4W-EG A*-K) T-oma^ft (■t>':/;l/->3 

■r^^-^, mm&m mmm) m£^^<!it^mmt 

LX^mm0ki^^mmitL^i^rnirj:^fji\,\ icx\ 

*^iSffi«^jT'{4xx-yy 1 1 7 X''rkmLrcM(DmmiiLmic 

So 

[0 0 8 1] Xr-y^l 1 8fc«3l/^TE G ASIg[ 
a- -y h 5 0 2 {4, ■9->':r;l/->3 -y hJg^giJS 0 4 T-gt 
^$n?> E G At- ¥iC^m^j:fH 1 <D+J-y7°;l/i^3 -y h 
BBS (fflS, fi[S) %A;^U Xy'yzn 1 7T'iaiigi5 

5 0 e^c^ss^jnfcnfacDrtcD^^fiBoit'A-'e^-tty 

:/;l/i/3 >y h^Xco^^&g (Xtm, Ytm) 

■To fSi, nt4>i7XM±co^>/3.y HSfT-feSo COi: 

^TO$/3 -y h^^©9^-9-y:/-'l/>'3 -y h<D*i^ 
aS^^g 6 2 ±T'SKa^. fiRJ^tfaHSIELT, ^1 

fSo CCX\ BKO^y/^Vi/ayhBrniiim (3S 
mSn^rSMIij) fflOHtVT'yl/i/a >y ISS 
*^e>m#StT'©-9-:^ 3 >y h OMOHg'^iiig?: 
(XtK Ytl) , (Xt2, Yt2) , "•• (XtB, Ytn) 

[0 0 8 2] atS(^^S155 0 9ttXx-yyi 1 2 

T'A;'3bfc^¥{ill (3o) tts-rJi,>Tifii!c(Daig;^ll 

1#^v-i>cD«<0^^fiiB (¥l^ffl) ^tpj^t Ltcmm 

mm (3o) ^^oiEJi^^iiaiii (rxij, ryij) ^ 
X. YTjipjr-jSjitc^^fe-rso ccT'. 
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ftaij^MtcHLraist^^ass o 9 am ms<D]Em^^ 

aa*^4^53b^e). i {± i = 1 t;&oTV>-5„ s 

t±j = l~mi:^So i^-y^yUi/a-y Mij*^m<@ 

<Dt^. a»^4SP 5 0 9 timffl^iEJi^^iiajgl (RX 
lU RYll) > (RX12, RY12) , •••• (RXlm. R 
Y lo) L, E G A SlSa--^ h 5 0 2 {iaS^* 

3 -y hcO^tSffigfi (Xtl+RXIK Ytl + R 
Yll) , (Xt2+RX12, Yt2+RY12) . •••• (Xtm 
+ RXI1D, Ytm+RYlm) tS^n, 7y-(^yh-b> 

[0 0 8 3] ??){c. X-r>y:/l 1 9{ct3i/-'TE G Aii 
ga- -y h 5 0 2{±, Xf- yfl 1 ST'^SiE^nfcm' 
<D-9-y:/;l/$^3 -y homm&m. SO'x-^SPS 0 3}c 
<§iS^$4a;fe#-9->:/;l/iy3'y hcD^^fitS (^H-<ii) * 20 
fflV^TEGA^r-KT'gSH-aiS«rfT3, "T**?-^, «/> 
r^ffi^jiffl LT^jS 2 * t)igg/-?^^-^ a ~ f 

c c T'sai b/c^^^tifi%iBiigp 5 0 6 {cai;^3-r 

So 

[00 8 4] EGAt-K (XtiW-EGA^: 

-K) x-m-^n^mi^mm. mnm) tctj^oT'^x/N 
^m^'^'btrcmm. (/^bf*sxx>yt;yi^^MA<4i; 30 

mic, Xr-y tfy^'^MST'fe^ilLTEG A€~H 
(X«W- E G A ^r- K) T'tO^&a^^fijifk L*^^ 

5o ^-cT', 4^mmmximm(Dm\mm (xr>y:/i 

1 7) Offit, t^iCTs'ry/l 1 9 T'»W Lfcfti^fii 

m^i^tmwmmmm (o. xttso) ^^oje^^^ 40 

C <^ X X >y e ^'mMiJ"^^ ^ 6) n/-c ^^fiEH^ffl V ^ T E 
GA*-K (XtiW-E G A^r-K) Ojaa^^CDfiji 

[0 0 8 5] j^a, EGA^-K (XttW-EGA^~ 

k^y^*^M«'>x/N±CD^TO>'3 -y FMi^O^^^tc^t 
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hx^^-^it^iEmi^mn.si^. r>x/NXr-v^cD3i% 

tcoxx-yify^^'^M^J-^lii:, jS5tc:fe*>p,:&'\^Kb/c 
i:t<D7.x«ytf>'J'*^||$J'^i:A^S*5i:t»ctt. §^ 

X7—iy(D^W}:^\^icftCXiy3 y h?iJ§fc^OM;^T 

[0 0 8 6]i>;{c, X-r-yT"! 2 Otc^ot^TjSggP 5 0 

5 x7-yfi 19 T'lattas 5 0 6 fc^SiW^n/t^r 

ioixa -y h®ig©^#,{iis mnm) ^m^mto $ 

fc, aa^^gPS 0 9t<:t±||MI|tc<fc0^i6fc'>XMX 

u , as^ataiJ 5 0 9 (± c (omm^^ tmt^^ ^mm^m 
(o. xtiso) *jfoiE^^ms^^4-r*, 

M) <O^^mS[^^gi55O9{CA:/3$nT0^5fc©i:-r 

nm(Dt^. aist^^gp 5 0 9 {± n m(D]Em^^U.^^ 

^^t^o iSffgPSOSti, aS%4g|55 0 9*^^tOIE 

^^^)iaig(^rBuxB<^Xx-y If y^'^Mi: LT^TOi^a 
•y h^J|«<D^'«?<Dffi^{ig (H-»«i) ic^?L^tti> 

y^'m^^^mbrcmmiiLm<Dms.mjt^o cot 
mww tm^^^xmwMs 0 eic^mLxt^ 

[0 0 8 7] 5^{c. Xx>y:/1 2 1 {cfcl^Ti^SgPS 0 
5t±, i/a-y h®ii5mcxr>y:/'l 1 7 T'KtiaJ 5 0 6 

xmm^soeiai^m-^nrcmiEmmiiLS. mwm) t 
tis o. fesvHi I X I ) %»wr5o (S> I X I «x 

^, Sl»a55 0 Stii/a -y h ^ig^SO^S^M^^^^ 
1 (r)^y:f)WyB -y HBS$TtSS^Mt«(cg,1^-r 

-^i^-^f) {±«fe^^-i*-®a ( I X I + 3 o) 3b<s*m 

i[ (mtfO. 0 9/im) ^li^-r^A^SA^^fiJSr-rs 
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(Xx-y/l 2 2) o 

[0 0 8 8] tr. mti^t>^m&i}'^^Mm&^ms.t 

2 3ftji^*. 7.'r-j-7\ 1 9 T-fi^ffl Lfc^ 1 <D-9- 

y7';l'v^3 >y hffiB^«®*ffi: tTJg^gps 0 4 (cia 

»S;b^M$imS^>il£ L ^ t , -m-U 5 0 5 SLIgC^ 
4gi55 0 9*^P)fr/c{CnfflOiE*g^fl5aS%A;^lUTM 10 

0 9 3 mxhn-im.'^-^nm:^'^'^^. ^^%\n 

[0 0 8 9]:^tc, >'-'5ryxn>'hD-7 5 0 StiL 
S A?^^ffll/\ Xxy 1 2 3 T*gSi^nfe+>->:/;l/-> 
3 FEBtctA^oT^ ±TcD-9-y:/;l/i^3 >y hOT^-Y 
^>Fv-^«r^m-r5o LSAiJ|»a.-7 h4 Itt, 

L S A 3^ 5. <D^«fl^%iSJBJ!ia LTT^-r^yhv 

^IBtigi55 0 1 fcai;^j-r§„ E G k'^%a.-^v h 5 0 2 

ti, lEttasso 1 {c<gs«i$nfcffi^fiB mmm 

TEGAt-FT'i^f1-SI» (tfe^2) "^/x/nW 

t/'c±T<D^S{jiB*i^-'>-yxn y h D-7 5 0 8 (c 
W^J-rSo v'—y^'Xay FD-7 5 0 8t±. EGAli 
ga-<y h5 0 2*^6>O^@,fiiS (f^Sffi) {CfifoT-^ 

w±<D^i/3 >y h^nKfcjhf-rs \y=f■'p^\/>^9—y<Dm.^ 40 

^tJ-firS^^^tf-rS (Xx-yT'l 2 4) » 

[0 0 9 0] CdT*, ;^x>y:/i 2 4T'tifijifb^n;fe 

•9-y:/;l/^>'3 >y MBBtCfifoTE G A^t- KT'^TcDS/ 
3>y F®«co^#,{fi[B*»tti-r.5J:^tcLfcA^ 0lR(f 
;^x-y:^l 1 7-p^^trc->3'y h^igE«(OM<OffiSffi 

mv>o Sit. D-y hrt©2tSjiJitKCD'>X/\-C'{±, lilxE 

tojm< iftBc^'i/x/NT-ajgfbJnfc^a^ffofetT' 

5o 50 
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[009 1] Xx>y y 1 2 2 T*g*]KS7b^iiJ£* 
nJ&ttntf, ii^fcX-r'yT'l 2 5 Kit*, SlSi^SO 
5{i+J-yy;l'i^3 >y hEH^^M-r5*^S*^^!pJ»r-r 
5o «: C T*{4 E G A F T'©-^- >'y;l/v' 3 >y F ESA^ 

Sji{b?nT^^*i^i;%x.e.n?)OT% ^j-y:/;i/>'3 -y 

FEB*^HtSt)<Di:LTil-&{c;^r>yyi 2 6tcji 
tJo ST, Xr>yy 1 2 6fc:43i/>T-9-y:r;l'>'3 «y FJi 

^gP5 0 4tt. iHiEgPSGS ^) cDjg^ 

\cM.'oX-^y-f fi/'y 3 -y FffiS^^M-rSo *liaie>lT' 
tt, giJAtfm 1 3 >y FEBi:-ityy;l/->3 

>yFS5{±ra-T% fi[a{±^<S'5:5ll2<0-9-yy;l/v'3 
>y FES(e:^Mbfcfe©i:-r?>o 
[0 0 9 2] Xx-y:/l 2 7^^:*5^,^T77-l'^> 
F-b>-9--«H-SiJIIStt*W3b^5*^«:{t^-r5o Ktc 
Xr-y:/l 1 5T'tf-jlM^1±A<MV>i:W»iSnTi/^'S.(D 
T% CCT'aia-5(CXr<y:/l 1 8(Cjl*, m2<D-9-y 
y;l'i^3 -y FEB<Dm{i©-9-yy;l/i/3 -y FcD^c?)^^ 
fi[B (Xtffl+K Ytm+l) , (Xtiii+2, Ytin+2) , ••" 
(Xt2in , Yt2ii ) <r>^it\z%\^X'iEm)^^Wi:^7^ 
5„ c c T\ aif^^as 5 0 9 (i^ 1 <0^yf)\^'y 3 >y 

FEBK^SV^TBEftmffliDiEJg^^ma (RXIU RY 
11) , (RX12, RY12) , (RXlm, RYlni) ^ 

M4LTl/^5o ccofcai, ai!t^4g|55 0 9«lfflS(O 
iEli^m^Od-^. (m+ 1) ~2mS@ST'CDm^@ 
OiEM^i-^eaia (RXlm+U R Yln+l) , (RXlii+2, 
RYlBi+2) . •••• (RXl2in , RY12i!i ) ^^^f^o 
E G AiUga- y F 5 0 2 ii, aig(M^gi55 0 9*^€>£0 
iE^g^J-^iaS^H-aiMlgi: 3 -y FOS® 

^^{liBfc:^^, MiE^^fiB (Xtm+l + RXlm+K Y 
tm+H- R Y lm+1) , (XtiD+2+RXliii+2, Ytii+2+RY 
lin+2) •••• (Xt2in +RX12in , Yt2ra +RY12iii ) ^ 

ccTti, ^2<D-9-yy;l/i/3 >y FEB 
T'«iiKilffl$n5-»f y:^;i/'>3 -y F*^??abJS:v^*^ 

^2(0-9->'y;l/v'3 -y FEfi<0'>%< i:fc-gp*^ 
M^LTt.>5i:t. fi«Lfc-9->'7';l/$/3-y FKWbT 
ttig 1 Wyy;l'i/3 -y FEfi«^>i:tfc^4LrciEM5^ 

[0 0 9 3] $e>{CEGA?{|»a--y F5 0 2«, ^2 
<D-9-yy;l/i/3 -y FEBT*<^»ni{B©-9->:/;l/i^3 -y F© 

MiEi^^iuB, RfZ-r-^^ 5 0 3 fctSi^snfe^-y-y 

:/;i/->3-y Fcffi^ffiB (^H-ffl) ^ffli/^TS^tStl+ill 

% (|g[]S2) ^rtTVV •>x/^W±©±T<^)v■3 -y F^J^ 
©^^.{SB^gHJ-rS (Xr-y^l 1 9) o iHWSPSO 
5 tt, atil^^gP 509A^^A:^2n5n {i(DiEJg5;i'flJ 
as?:, E G Ai^Wax«y F 5 0 2 T'SW^nfc^^fii 
BtC-^K-i. (7.T-yyi 2 0) o CCT', n^i^^Sti 
Bfc#^5iEJSi^^)JiSLS[{i, SUi^OiOK lg 1 Oitvy;!/ 
->3 -y FEBT'*i6/c:^^{ufi{c4K.rcn{i©iESi5^^|i 

[0 0 9 4] iH^taJS 0 5{ii^3 -y YWmi<^^ 
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y:^l 2 2) o <1CT% Sfe^t)Ht«fi*^S*«««:jil 
Sftltf. wM<Dtia< XT-y-fl 2 3. 1 2 4 ^H^tL 

ltie*^S*mg^?SJS-r5*T'Xx-y:/l 2 5-12 

7, 118-12 i^moMLmnL. mia-tt>^m& 

[0 0 9 5] 4:ii5T% ;^xy:^i i 5 T'ttsyn^lft*^ 

§o Xx'y::^i i 9{c*3I/^teg ASI»a--y h 20 
5 0 2 tt, ■9->:/;l'>'3 hJiSgP 5 0 4 A:'3 b/c: 

iatia5 5 0 1 ic^minrcmm&m<D'Pt,^^&^yyji 

a - y h 5 0 2 tt, $fet^*im Lfe^mil (IfSiJtt) 30 
GA^—FT'^ttiiSf (il^2) ;£:tTl/\ «i7XMW±0 

[0 0 9 6] ^t, tS^SSJS 0 5t4aa^4gP5 0 9*^ 

5 0 2T'gaiL/'c^8l{fifg{C-^^ {7.7- y/l 2 0), 
C ©^jEjffi^fuH i: >y y 1 13 T'SSMSP 5 0 UcfB 

5o tA>S^, '>3«y h®JgE«©^S^M*^e>Mfe^t) 40 

Htl^g^gEttl-rS (X-r-y'/l 2 1) o ^e-fc, 

2 2) , m^mikt>m^tnx\^^n\i7.7-'yzr \ 2 

3 tcJi^^^, XT >y y 1 19 T'^ffi L/c^ 1 ©•y-y:/;!/^/ 

3 y vwm^mM^^t LTig^gps 0 4 \cm^t^o 

$p){c>'-'!ryx3yhD-7 5 0 8{i, Xx-y:/l i 

9T-iE<isi55 0 6fe:Eii$nrcffieiffle (n-»ffi) fcije 

<73afe^t>-1*S)t%|lt7-r§ (XxyT'l 2 4) o 50 
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CO 0 9 7] -73, mt^^t^^mm^'^^mm.^m^L 

*:ijntf xx y 1 2 5 tit*, c c T-tt-y-yy;!/^' 3 

•y hEB*^M-r5i:|iJBTLTXr-yy 1 2 Q^^'ii 
L, JgSaJS 0 4 {±-9->y;l/i^3 -y MEg^^M-T So 

xx«y:''i zTxmmm.mtmx&^t 

*iJKbTXT-y:/l 1 9tM0, EGAill»ax«yh5 
0 2 ttJi^gP 5 0 4 A;^ bfc^ 2 <D-9-y:/;l/S/ 3 -y 

hEBtcfieoTlBtigPS 0 1 1S'^^'^y:fjli/j -y 

^^fi[g*gE*ai-ro ^(b\cm\mn (as 2) «:iitT 

LT'>X/N±(D^T<Di>'3 >y V^^<D^^<D&U^m^ 

gWL, #ai^{iig«:lE1tSg5 0 6tca;^-r5o JUiT, 
B5iiiB<0^m<X-r>y:ri 2 0- 1 2 2^||fTU, Sfe^t) 

■fr^g^^s^ffig^fSS-rntf XX -y :^ 1 2 3 , 124 

*!ilJ£L^ttntfSaxx-y:/l 2 Sfcjltyo \:xr. • 

te^t)-a-i^aj!)^M*iiifi%}is-r5*T'Xx«y:'" i 2 5 

-12 7, 1 1 9-1 2 1 ^ri^OjIL^tTL., Mfe-&t> 
•B:ma>!)^S^tta^?i£Lfci$j5ST'-9->':/>'l'i>'3 «y ME 
■jb^fiiift^n/cfeOiiLTXx-yy 1 2 SfcjitJJli: 

[0 0 9 8] ^T, Ji(±<OiJiWT*{±Xx>yy 1 1 4T-ii 

K^n/c E G A KT'«D-9-y:/;l/v'3 >y hEB^ftii 

mc&P.1-", BgiE«to<-9->7';l/i/3'y hSBB^^ML 

§0 ^CIT, •9-y/;l/>'3-y hEB*5^a6^i6P)nfc[il 

ttntf, Xx-yy 1 2 5T"9->':/;l/i/3 «y hlBM^^M 
L.*l/'>i:|iJBiLrx-r-y:/l 2 8{Cji*i, EGA^:-K 
*W-EGAt-K (X^D/Dt-F) 'v^H'^-S*^ 

^fe^i^Sn/c^o^'-^AfctiitoTMSgps 0 5*<i^^ 

fS, fe5VH4g^»B6 2, xti :/-<f-^{c J; o T E 

G A^- YXl.m^'¥SimXh^Ct^^<\y-'^\C<m 

T*, ^-K^S-rs^'&tcttX-r-yT'l Zd^WirU 
^r-F^Mt^l/^ii^tti 1 ^i^B<D«>xy^'\©«te^t> 
•liM)ie«fTb-r, '?x/N5^;&^f7bT2l^jgcD'^7X/N 
;g:>>x/\Xx-i/W S ±{cu-T-i' > ^''-T S ci i: tc^ 

So 

[0 0 9 9] ^kiC. Xf->yyi 2 9}Cfcl.^T l^Ji®'^ 

XMfCjgffl-T'^tT^'r^^F^r-F^j^^-rSo 
T*t±, Xf-'yT'l 1 4T*j*^$n/-c77-Y;<yFt-F 
*<EGA-t-FT'fentfW-EG At-F, XfiD/D 
F^iSB^oJtgL, W-EG A^-FT'Sntf D/D 

*-F*sm^tfci/^5o fi£oT, ^mmmxiivi 

-EGA^^-F, Xli.D/D^~V^mnajmX'h^ 
ti\ SB£DX;l'-:/-y F*#liLTW-E G A€:-F^ 
mRt^i,<Dtt^o C<Ott. ill»gi55 0 5, Xtt^ 
-^b-^fliEG Aill»ax<y F 5 0 2t?!fLTW-EG 
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CO 1 0 0] LA^S^. T.f-yfX 3 0fc:^3V^T7V'l' 
r'y:/l 30) , D/D^r-KT'Sntfil-^lCXx'y:/ 

5i:WW?nTV''nff. i/-'^y;^n>'ha-75 0 8 

Xy-y-fl 13 T'la^gP 5 0 1 fc!2«S n/c^^-feaf;: 10 

^miktb Liit'^ibmti^h^mft^n^it^ ii i: t ^ 

-K*^jSffl^nSCi:t^So S/'c^ Xx'y:/129T- 

A^ilSJ^n, Aoti-SiMS1i*Mi/^i:t{i:{±, 2tJi@(D 20 

'J'Xyv XJ42tti*^e)a«[0'>X/NT*fe ItJCitD-i^X 

CO 1 0 1] *llfifi^jr't4W-E G A^-H;grS 
J?Lfc£D-e, XT-yZfl 3 Oft^e>Xr'yy 1 2 T^Ni^fT 

S3Stt*^m»Tfentfx-r-y:^i 1 gcil*, iMtstJ 

nffXr-y:^l 1 StiiCfo CilTN W-EGA^:-K 

ttjcS-r. mtfXxy:/'! 1 4T-gmLfcE^J^M© 30 

I^SifcS-cJV^T, Wl-EGA^-Ki:W2-EGA*-K 

1-E G A*- Ym\iz.m^fxmmt^t)\ c z. x-mmi 

So 

CO 1 0 2] Xx-y7°l 1 8fC^l^TEGAjg»ax<y 
h 5 0 2 (4, >y hig^SPS 0 4 T'St^^tl 

§W1-E G At- KtCjlfji^B 1 <D^y-f)\^i/j -y hiB 

a^A;^; L. SEtcXr -y ^ 1 l 7 T-IEttSP 5 0 6 {cISS^ 

•y h©«tD^#.fiS^^?itmf o $ e){c E G AiHgax 
>y h 5 0 2 {4, alfc^4^a5 509 A;^ Lfcm<i©iE 

CO 1 0 3] i^{c. iUggPS 0 5 (X(4;i-'^l/-:J') (4 
m^(0^^4fp<D/^y}i-'S'S (•r*t)-5fi*'/^v^- 
^fD> Xt4«}iE^aC) <0ii%gt;^LTS*ifil4g|J5 0 
7lC^z.^„ tt^^^gPS 0 7{4il«/^7^-^ SCDffli 
*^ (Sie 4 ) C cl T'^^ L 

MS[^ffll/^Ty3-y hillgESt, m<a©-9-y/;l'->3 -y 50 
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*i{>ttt^EGAill»ax>y h50 2tai:^-r^o ^5) 
fC, E G AiUffax-y h 5 0 2 {45/3 -y hHigS^fC, ^ 

•y-yy^b-ys «y hcoffi^featcfi^^^sps o 7*^e>o 

TO-yg -y h®lg5<0^^{fitSt4, /^7P<-:5f S®fiii:i: 
t>{c:|EtigP5 0 etctSiS^^ns (Xr-y:/i 1 9) o ^ 

fc, iasaj 5 0 5 {4aasi^a5 509*^e.A:^3Lfcnffl 

<DIEM^mS (Xr>ylfy^*P,g{cm) EGA 
iggaxy F5 0 2T'gmtfc^^(i5[Hfi:4;l (Xx-y 

:^i 2 0) . c:©?SiE^^fi[§i:Xr>y:/i i 7T'IB« 
gP5 0 6tclBM?n/i:K«0^^fi[gi:cDM (SS^M) 

fe^^3-ii»js%»tb-r§ (XT-y:/i 2 1) o 

CO 1 0 4] ia©gP5 0 5t4y3«y h^^^ 

<D^9^g, ^ 1 cD-y-yT'^l/i^s -y hEH, RW^5'^ 

S©<g (M*{ittj-^SO ^a^ggS 2(c|U;^-r 
§0 09fc^-rj;9(c. g^xSHS 2f4>'3 >y 
(on^WM^^^ h;I/g^L.. Ao-9-y:/;Ui/3 -y h i: 
UTjiS?Lfcm<@ (09t?{4 2 8^@) <DS/3«y h®lg?fC 

?l§^gi5 5 0 5T'»aiLfcSfe^t>-ti-)^i[ ( | 
X 1+3 o, 3 o> X{4 I X I ) fc, sail, X{4iEM^J- 

^<r>mxWr<t^ <}; 9 tc LT mi/ \ 
CO 1 0 5] :^j^(c, Mfe^to-t*«gf*^S^«S^JiS-r 
5*^S*^«:|iJB»-rS (Xry:/"! 2 2) „ CCT, 
i®Jt*^rKS?nTV^tl{fXr-y:/l 2 3(cji*. jg^aj 
5 0 4 fcMLTm 1 (D-y-yy/l/i/s -y hffig^fiiS^ff 
t LXW^L. m3^n±^S 0 7{C*H.T«*#tt^li 

(/^^p^-^sfscffl) ^mMmtLx ontm^\iim 

miWimmmthX) ISS-rSo ^^Jtc, -y—^yxny 

5 0 8{4L S Al^^fflV\ Xr>y:/l 2 3T'^ 

^^nfc-t>-y:/;u-y3y HEMfctsfoT, ^ro-y-y:/ 

;l/i/3>y KD77-('^yhv-^;&;^tti-rSo L S AiH 
S[ax>y h 4 1 14, L S A^*^i&OJt«m^*iSS^a 

LT7-7^;!<y hv-^©ii^,ffia^^46. #-tt-y:/;i/ 

y 3 >y h ©I6^iSiS%l2tllS 5 0 1 \c^iit^o EGA 
M@ax-y h 5 0 2f4, ya -y h®«EStS*i^4gP5 

0 7 *-'5>ii4-r?>i?-y:/;i/y 3 >y hScDa*i{<tii-%A:^ 
lHttgP5 0 1 {c*S«fi^nfc#-9-y:/yuy3 >y 

#1* 5 n/c^mfiia i: t'- ^ gp 5 0 3 (c^gi^^ tlfcffi^ 

(sa (mm) f:*fflv^Tw-EGAt~KT'i^it?ii» 

(^^3) ^ffi/\ '>x/^W±^O^T^Oy^•y h^lgEcO 

^yxrjy hP— 75 0 8tcttiy3^5o y-^yx^y 
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hD-^5 0 8a, EGASIga::i>yh50 2*^^<DS 

m&.m (itsffl) KseoT'>x/N;^T-j;ws^{asgii 

T-J-fl 2 4) „ 

[0 1 0 61 -73, «te^t)-&ai[A^g*aa%iiSL 

!5:ttntf -y y 1 2 5 fcit*, W- E G A^r- KiDjQ. 
a*ff. -r^«5-^-9-yy;l'v/3 -y hiBBi:S*^#tt^S 

!S:v^i:*iJ»i-r5t>©tU l 2 6te:^i,^Till» 

355 0 5 (Xti^i-^P-^') tifi^^Wt^liJ (-r^b 

115) TWltaiM^KItA^^dfT'fentfX-f >yy 1 1 9 

ltSiJSiltt*^St ^ fe<Di:LTXx>y:;^i 18 'Njtty*^ 

^l/i/a -y hESt±^MLTl/'':&l^o cntdb. T.T^'f 20 
1 1 8T'«SlS[^*8i55 0 9*^P)frfc:ftiE«^^ma* 

^a^-^T-y-yr/zbi^a -y h©^#,{fiS%ffiIE-r5*^g 

•r^^-s. t\mnmm)m^m\i7.y-yf\ i stciit? 

t^(D^. taSSR 5 0 5 tiJg^gP 5 0 4 TiiiP 

M) 2nfc+>-y7';l'i/3 >y HtC^rtL. E^^^SSS 0 9 

CO 1 0 7] a^M4gP5 0 7ttX-f«y:^l 2 6 30 

■y KD^#,<uH<0^'^(c4^;5a*#tt^StaiU ci© 
StH LfcM^iWt* E G AiUga- -y h 5 0 2fctt:^t 
So $5.fc, EGAillS[a:2>y h5 0 2{iv'3-y hM^ 

Sfc, §-9->:/;i/i^3 -y hnrnm^m. (Mff^mimm^c 

tlclE^gps 0 e^c^Si^^n^ (X-r-y^l 1 9) o 
[0 10 8] iUggpSO 5l±aS!t^4gP5 0 9 

t^^XtlLtcn m(D-iEm^^SL^^. EGA iHWa - «y 
h 5 0 2 T-»ai L/cai^dSgfC-^^ (XT «y :/ 1 2 
0) , C(0m^^mikSt7.Tyfl 1 7T-|Etia55 0 

6iciEti^nfcSoffi^{uHtoM (n^mm) ^m>t 

"^m&^Wmt^ Ury/i 2 1) o :^>i{c, fife^to 50 



#182 000- 1 7 3 9 2 1 
32 

•&a^*^S*«^*jiS-rs*^§*>^W»rL (XT-yy 
12 2), S*i»a«:SiS-rn{ffluS©JlP<Xx-yyi 

2 3. 1 2 4^mnt^o -73. s*i^a^rijet*tt 

ntfXx-yyi 2 5 til?*, sfiM*<^fttsa«:^M-r 

5A\ feSVH±-9-yy;l/i/3-y hSgST'^j^MtSA^ 

JSJSU^l/^tOT'XT'y:/! 2 6tji*t, fi*^#itsa<D 
**^H-^§fc©i:-r§o ^^txr-y^l 2 7. 1 1 

8-12 z^mnL. mii'^t'-^mm^Jimm^ms. 

ttHiXT-y-fl 2 3. 1 ZA^miL. mcm&Lti 

^fnliX7■y-/l 2 sicmtSo iurf. wi-eg a^t-k 

^^SHt«:*^6XT«y:^l 1 8~1 2 2*iNIDjiLlll7 
•r^cfct^^So i^. ltSiM3H±*WT'*-&i:€ttX 
■f«yy 1 2 7*^6Xx-y:?^l 1 9'\i^fTU EGA^^- 

Ki:^<P«fcXx>yyi 1 3 T***/cffii^{fiB*^(D 

>y hBEH^ajift-rnt^^i^ 

CO 1 0 9] ccr\ :^mti&mvim—^>'/fii^ay 

fe^^-(imjtA^S< ^:5M*#tJ^t&^SCfHl-ro m 1 
Ott. 094'<D-9->:/;l'i/3'y hgHl-J?a*Wt^fg[CD 

l+3o) i:S*'#tt^S[t©H^i&^LTV^5o 01 

<i<Di:t. 01 0OM^*«^gS6 2±tS5^-rsJ; 

■9->y;l'->3 -y hSBB^^MbTSltiSISKDa^f^tt^ 
CO 1 1 0] M^f^ftt^lS. Sl>*-9->:r;l/v/3«y 

^itntf. xxy:/i 2 5T'*ff^l%l7t)*i/^i:tT 

Xx -y :/ 1 2 8 fcji*i. 77-Y^yh^-F%Wl-EG 
At- K*^6) D/D^r- H'\i:^M-r5*>Sd^*¥iJ»f-r 

fc:/P^*7A{cS^oTSIgai55 0 5A^a^-r5. 
a^^B6 2. Xtt::^1f-l?fC<fcoTWl-EG A^r- 

^fcttXx-y:/l 2 9T'77'f;<yht-F^D/Dt 
-Kfc^MLfcf^. Xx-yy 1 3 0*^6X-r-y:/l 2 4 
's^T LTnfMt mmiC D / D t~ K •pafe^t>-li-S)t 
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0 8 tt±EiR«^ irMfrUT Z^iBO^xyN^r-^XMj^r 

[0 111] J-XJLT'tiWl-EG A€~Ktcoi/^TSiflgL 
rzi}\ W2-E GA^-KfeP— v'— '5r>';^Tfe5<DT% 
CCT'tiltt^^tf^fSo i^. W2-EG A^~KT'«a 

tz. Xr-y/l 1 4T'W-EG A^~K*^SS?$n;^ci: 

[0 1 12] $e>K> W-EG A^— KT'tti^igffiS?: 

1/ 3 "y h ^HSO^'^fiS i: -9- y :/>'l' >- 3 >y h ©^^{iS 20 

Bx-^f as 5 0 3 \dmzt\.rzm(i.(r>mm.m. t l 

<«7>r>y7'l 1 7 "elS^gPS 0 6 {c^SiS^SnfcScD^ 

wmm. (ttifflffl) ^ffli/^Tfei»43*v>„ 

[0 1 13] Sfc, M^fWMlif (S[ie4) {ix;^[piffl 

#>5rtfflji$nT*it). X:^|Rli:Y73|pIi:T'a*#ttW 30 

^i^(D^>v>f^mm ('>x>'N±T'OX h U - h yOi|® 
fcfc^ScSAV B{£->3'y h-y'-i'XfcWfStfctt) t^Xlj 

^IS«:aifc^-rsc i:T\ 'i^x/N±©>'3 -y hE^J 

i;Y73[nit<D^>e?T'S*p)-t*SJ;d{cLTtSv>„ 40 
[0 1 14] i:il5T% J.X±C»ll5fi&lJT'ttX-f -ytri 1 
7T'lffl«DiEMi)-flJai» (RXIU RYll) , (RXl 
2, RY12) , •••• (RXlm. RYlni) ^R^-^^X"^ 

yy;i/i^3 y hffy^mmm^^jEt^ ctt Lrct>\ 

m^l£2mS(Dmm(DsEm^^U.^ (RXZl. RY2 
1) V (RX22. RY22) , •••• (RX2b, RY2in) ^ 

ns.^i-s-^x'*)-yr/w>a y ho^mm&m^mjE 
mM^'Ms.tii}^'sti'^mmt^j:'?icLx^^\^\ m so 
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V>T E G A^- K. XfiW- E G A^:- K<05aa*ff^ 
MMitt^Ctt^'^mtrj:^^ trc. gLIS^^fegP 5 0 9 

1fi&WL(Dyi-^^mt?>i>(DtLXX7'y:/l l 8~1 2 
[0 115] $fc, X-r-y^l 1 7T'1tyy;l'v'3 >y h 

tSv^o e>R(f, X-LS AJ^^m^^Xm-<D7y^:^ 

yv-^-i'Mx^m&.m^tiiLx^mmmm^^ (.m 
yjj^omwMmitc^^^o mmc. Y-LSAi^%fflv> 

rii|— tD75-f h V-^ M y ^^taial^^a LT^tO 
[0 116] t^lc. •i7XMjgjagi5(D7V'l';<y hv- 

x\ •>x/N±T'ita"j^MA^:^t < rji^tn^p>n^mi$. 

^T^mp^(0i'D<D7'7^)iy}--r-^t. •>x/N4''DgC 

(#MM) ^«46TaS%4a55 0 9(CieiiL 
X:^l>H£!^\i\ t/c, C?x/\±T*©H-iSiJ^||®iSa[tfS 

^^tmL^.^mmmm^m-DiEmi&iiiii^^'^yzrjii/ 

a y h(Dmm&mic47i^ii^lcLX^B.^\ 0iRtf, 
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9 -5:>>x/NT'{i, 4'>L^a5^on}B^^fc^/L,^R^^^DSS[® 
[0 117] tfc, *|liSSt?!lOi/-'yyX (01) T'ti 

[0 118] $fc. Xx-y;/! 1 4TD/D^r-F*'g 

SifT-^mfXry:/! 1 5*^6il-5fcXry:^l 2 4 

-H. m\nmmmm\i. xx«yyi i e, 117* 

:/ 1 2 4 {ci^tTLTM*i^*3H±g)16*lltT^5 c: h 

fc:&5o CCT\ 2tSrgWI^<0'i7X/NT'feD/Dt— 

T'ttx;i/-:^'y h*^:*:«@t<gT-r'5o z.(r>rz.%. ititi 

245iSO'i'x/N{i:t5V>TXxy:/l 14 

T'EGAt-K. X«W-EG A^-K^jiS?-r5ct9 
0 1 ©v'-y i^X^jiffl LTT^-f ;>{ y h K^SliS 

[0 1 19] t!i?>x\ 'i/xM±, !|#{i:^amc^^a■r 

5 7 7 ^ > h V- :^ ;d A L/ «y y D -t X <D^# 

(0i|^{^'^'x/^4'iL^*^e►)i 

3'*>^;3[Rl) 0*{C%4L. ^<D^M (^^tlifi) «1t 40 

?SlHlH-i»JT'fe*i65Ci:*'«T't«:l/>„ -T^Sb-^^^tbU 

T-y^i 1 7x<o fm^mLfcm'^&.mj ii^^mv^i^^ 
rm(D&mmm^^tb. itiiMiitt*w*i:#ttxr 

»3, EGA^-K> XaW-EG At-Kc^)Jiaa^ff* 50 
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-S t agfi < «®f b-r set *^nj^ trji^o 

[0 12 0] $fc, Xx-y:/ 1 1 4 t^075'l'p«y 
-Kj^^tc^^ffltSffi^ffiSfiXr-yyi 1 3T**4?>/c 
i,(DX^^i)\ 1 3T't±77'<p<>'hv-i' 

■f •yT'l 1 4T8^^$nS77-<p<^'h^r-K*^gi(i* 
fc46. XX -y:/! 0 7T'iBiiLfcH-aiJ|IM14^ -T^to-^ 



7.7- yf\ 1 3fc*5V^T7v-l';^y h-7-^§{c1t 
^feSidfcL. TsT-^y^X 1 4T't4v'3'y h^^StO 

A<Sv^i:fiJ»iL.TXr>yyi 1 S'xi^tT-rSi: iitc^S 
*V Xr'y:/l 1 6, 11 7©{'f||{iei{cx-r'y:/l l 
3Tl^7LTV^i)OT\ a-^fcxx>y:/l 1 8^W€L 

xmm^mm^E^nollt^crJ:^„ m<Di/-^y7. 

[0 1 2 1] t<±0||fig^jT'{4E G A^r-K. X 

fiW- E G A^:- K©«ia*ff*«jifk-r5f£J6<Di^- 
yyxtcoi^TSJB^bfcAV EGA^~K> Xf4W-E 
G A^- Ktcfel^T«lilOi!ia^ffcD#'«?T'«te^t>-li- 

Mfe^t)-li:a;i[«:«?*T (i/5 aU-i^a >') ■r§fcl:^T' 
fefiVo 0 1 0 tip— 9" > 3 <y M2aT'M^#lt 

/i/v'a -y nae©#'^T'±taM^^*i6, cne>^iR)- 

1 O0'>3 -y h^«Etfel,>T 1 0<Dx-^f (^a^ 
WkOi'—it^^^ V)\^m.frst^i:.oicLX^m>\ m 

St>'i/5aU-i/3>i^^i:g)1fig^i:OM?rl^l^ 
\CZ'D<O^^Y)ltLXWnLX^m^\ dOtt, -r 
—^mitC^'> hJl(D7.^—;l^^^t^CtX\ 1^"^^ 

[0 12 2] ilblc. Xr-yy 1 1 9T'±T®i/3 y h 
W^ommmm^WOit^f^. |iI-'i7XMrt{Cj5t,>T 1 

*i/^LS[<i©i^3 y vm^omnmmconwi (usiPi) 

^?)®->3'y h^lg5©«lPli::^t<S«fJ. 
|n]*<S^:Sv'3 -y h^i^ (fRt;->3 -y h) ^-^^-y/jiy 
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(onmrnm (.mii^t>-^ns. i x i + 3 o) tmyi>m 

hic-z>i^xiiD/D^-vr'mi3-^t>-^myt^nd. t 10 

[0 12 3] $fc, ;^ryy 1 1 4T'EGAt-Ki:W 

- E G A ^~ KcOl/^-rn*^-73©i;^^^l^pI^i:-r-& 

3>y h^i^^ffii^ffig^^WL, cc^^ffig mm 

[0 12 4] J-X±<73^SS^JT'tt, «jiiS:7^l'^yh-fe 

(++U7) . Jlti-^x/Nfc^atiffi (^jK-tf-i^x/v 

bi^XhCDffili^jiW, 7^-l'^>'hT-^OS 30 
©Ml?) ^iJSiJa-Ki:LTlBLTfct. iKDi^giJ 
n - H :Sr0E*^9j 5 C T-SS g N 7 ^ 

77-rp«>h-tr>-9— {iTTR:^^, TTL:??^. S^c 
{±5j-77^'>X73^0</>-fn073ieT-feoTfe^<, ^ 
?>fC^C7)^tb73^fe±l2®^!Pt L S M5^. F I A^2 
0©jlfl#B4IMa:^ie, feSl/H4L I AI^3 0<DiiP*2 

HWcDffiH^to-a-i^ati, S7t^afi::fel,^Ty7h>^x 

7, >'N-K'>x7<DV>-rnTl|iSLTfcMV^o S/c:. * 40 
^B^tiXx-y r7> KU tf- h;^^, 7.T-^y7yY7. 

(^s^jtss, x^g)tgsii) ^iihtbiit^^m 
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[0 12 5] 

titcmtiiikn-r'i^m-t ^ct ti^x't ^(Dx\ mimm(D 



[0 3 ] 0 2 fc/T^ Lfctg^g)t^@0»JfflI|^(D:r D y ^ 



[04] m-E GA^~ ]^(ommmmicmt^mo 

[0 5] W2-EG A^~K(Dl^aiJiB^{C«-r?.0o 
[06] 'yayhmmi^UmLrcZm(07v^^yh'7 

[0 7] 7^'f^yh-by-9--©|+jfliM^i4 (ftsy^M 

[08] 77i';^>'h^:-KcDS*^(O|5iB^{e:«-r?>0o 
[09] '!7:sif\±(D^i/a >y H^lSO^S^H^^-r'^ 
^ h;l/V>y'/o 

[010] m—^yf)\^iy3 >y hBBHT'fiai^tt^ia© 

17 L S Al^ 

4 1 L S h 

50 1 77'r^ yhx-^iEtigp 

50 2 EGAiHg^xyh 

5 0 5 iH^gi: 

5 0 6 IStigP 

50 7 «*^^g|J 

50 8 yyXD^hn— 5 

509 aiiJ^^feSJ 

WS "^x/nXx-v^ 
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